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MCH RECEPTOR ANTAGONISTS 

Field of the Invention 

The present invention relates to compounds which act as antagonists for MCH 
receptors and to the use of these compounds in pharmaceutical compositions. 

Background of the Invention 

Melanin Concentrating Hormone (MCH), a cyclic peptide, has been identified as the 
endogenous ligand of the orphan G-protein coupled receptor SLC-1. See, for example, 
Shimomura et al., Biochem. Biophys. Res. Commun. 261, 622-26 (1999). Studies have 
indicated tliat MCH acts as a neurotransmitter/neviromodulator to alter a number of 
behavioral responses such as feeding habits. For example, injection of MCH into rats has 
been reported to increase their consumption of food. Reports indicate that genetically 
engineered mice which lack MCH show lower body weight and increased metabolism. See 
Saito et al., TEM, vol. 1 1, 299 (2000). As such, the literature suggests that discovery of 
MCH antagonists that interact with SCL-1 expressing cells will be useful in developing 
obesity treatments. See Shimomura et al., Biochem. Biophys. Res. Commxm. 261, 622-26 
(1999). 

G protem-coupled receptors (GPCRs) share a common structural motif. All these 
receptors have seven sequences of between 22 to 24 hydrophobic amino acids that form 
seven alpha heUces, each of which spans the membrane. The fourth and fifth 
transmembrane helices are joined on the extracellular side of the membrane by a strand of 
amino acids that forms a relatively large loop. Another larger loop, composed primarily of 
hydrophilic amino acids, joins transmembrane helices five and six on the intracellular side 
of the membrane. The carboxy terminus of the receptor lies intracellularly, and the amino 
terminus lies in the extracellular space. It is thought that the loop joining heUces five and six. 
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as well as the carboxy terminus, interact with the G protein. Currently, Gq, Gs, Gi, and Go 
are G proteins that have been identified as possible proteins that interact with the receptor. 

Under physiological conditions, GPCRs exist in the cell membrane in equilibrium 
between two different states or conformations: an "inactive" state and an "active" state. A 
receptor in an inactive state is unable to link to the intracellular transduction pathway to 
produce a biological response. Changing the receptor conformation to the active state 
allows linkage to the transduction pathway and produces a biological response. 

A receptor may be stabilized in an active state by an endogenous Ugand or an 
exogenous agonist hgand. Recent discoveries, including but not exclusively limited to, 
modifications to the amino acid sequence of the receptor, provide alternative mechanisms 
other than ligands to stabilize the active state conformation. These approaches effectively 
stabilize the receptor in an active state by simulating the effect of a ligand binding to the 
receptor. Stabilization by such ligand-independent approaches is termed "constitutive 
receptor activation." In contrast, antagonists can competitively bind to the receptor at the 
same site as agonists, but do not activate the intracellular response initiated by tlae active 
form of the receptor, and therefore inhibit the intracellular responses by agonists. 

Certain 2-aminoquinazoline derivatives have been reported to be NPY antagonists 
which are said to be effective in the treatment of disorders and diseases associated with the 
NPY receptor subtype Y5. See PCT Patent Application 97/20823. Quinazoline derivatives 
have also been found to be useful by enhancing antitumor activity. See PCT Patent 
Application 92/07844. 

Recently, our current knowledge of human obesity has advanced dramatically. 
Previously, obesity was viewed as an oppugnant behavior of inappropriate eating in the 
setting of appealing foods. Studies of animal models of obesity, biochemical alterations in 
both humans and animals, and the complex interactions of psychosocial and cultural factors 
that create receptiveness to human obesity indicate that this disease in humans is 
multifaceted and deeply entrenched in. biologic systems. Thus, it is almost certain that 
obesity has multiple causes and that there are different types of obesity. Not only does 
MCHRl antagonist have potent and durable anti-obesity effects in rodents, it has surprising 
antidepressant and anxiolytic properties as well (Borowsky et al. Nature Medicine, 8, 825- 
830, 2002). MCHRl antagonists have been reported to show antidepressant and anxiolytic 
activities in rodent models such as social interaction, forced swimming test and ultrasonic 
2 
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vocalization. These findings indicate that MCHRl antagonists could be useful for treatment 
of obesity patients with multiple causes. Moreover, MCHRl antagonists could be used to 
treat subjects not only with obesity, but also those with depression and anxiety. These 
advantages make it different from NPY receptor antagonists, with which anxiogenic-like 
activity may be expected, as NPY itself has anxiolytic-like effect. 

Obesity is also regarded as a chronic disease and the possibly of long-term treatment 
is a concept that is receiving more attention. In this context, it is noteworthy that the 
depletion of MCH leads to hypophagia as well as leanness (Shimada et al.. Nature, 396, 
670-674, 1998). By contrast, NPY (Erickson et al.. Nature, 381, 415-418, 1996), as well as 
the Yl (Pedrazzini et al.. Nature Medicine, 4, 722-726, 1998) and Y5 receptors (Marsh et al.. 
Nature Medicme, 4, 718-721, 1998), disrupted mice maintained a stable body weight or 
rather became obese. Considering the above reports, MCHRl antagonists may be more 
attractive than Yl or Y5 receptor antagonists in terms of long-term treatment of obese 
patients. 

An increasing number of children and adolescents are overweight. Although not all 
overweight children will necessarily become overweight adults, the growing occurrence of 
obesity in childhood is likely to be reflected in increasing obesity in adult years. The high 
prevalence of obesity in our adult population and the likelihood that the nation of the future 
will be even more obese demands a re-examination of the health impHcations of this disease. 
See, Health Implications of Obesity. NIH Consens. Statement Online 1985 Feb 1 1-13; 
5(9):l-7. 

"Clinical obesity" is a measurement of the excess body fat relative to lean body mass 
and is defined as a body weight more than 20% above the ideal body weight. Recent 
estimates suggest that 1 in 2 adults in the United States is clinically obese, an increase of 
more than 25% over the past decades. Flegal M.D. et al., 22 Int. J. Obes. Relat. Metab. 
Disor. 39 (1998). Both overweight conditions and clinical obesity are a major health 
concerns worldwide, in particular because clinical obesity is often accompanied by 
numerous complications, i.e., hypertension and Type 11 diabetes, which in turn can cause 
coronary artery disease, stroke, late-stage complications of diabetes and premature death. 
(See, e.g., Nishina P.M. et al., 43 Metab. 554 (1994)). 

Although the etiologic mechanisms underlying obesity require further clarification, 
the net effect of such mechanisms leads to an imbalance between energy intake and 
3 
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expenditure. Both genetic aad environmental factors are lilcely to be involved in the 
pathogenesis of obesity. These include excess caloric intake, decreased physical activity, 
and metabolic and endocrine abnormalities. 

Treatment of overweight conditions and clinical obesity via pharmaceutical agents 
are not only of importance with respect to the conditions themselves, but also with respect to 
the possibility of preventing other diseases that are associated with, e.g., clinical obesity, as 
well as enhancement of the positive feeling of "self that often accompanies those who are 
overweight or clinically obese and who encounter a significant reduction in body weight. 
Given the foregoing discussion, it is apparent that compounds which help in the treatment of 
such disorders would be useful and would provide an advance in both research and clinical 
medicine. The present invention is directed to these, as well as other, important ends. 

Summary of the Invention 

The present invention, in one aspect, relates to compounds represented by Formula I: 



Ri represents 
(i) C1-C16 alkyl, 

C1-C16 alkyl substituted by substituent(s) independently selected fi'om 

•halogen, 

•hydroxy, 

•0x0, 




or a pharmaceutically acceptable salt or prodrug thereof, wherein Q is 




n 



m 



4 
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•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by substituent(s) independently selected from 

••carbocyclic aryl, 

••heterocyclyl, 

••heterocyclyl substituted by C1-C3 alkyl, 
•C1-C3 alkylcarbonyloxy, 
•carbocyclyloxy, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••nitre, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by C1-C3 alkoxy, 
••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••mono- or di-Ci-Ca alkylamino, 

•••mono- or di-Ci-Cs alkylamino substituted by carbocyclic aryl, 

•••mono- or di-Ci-Cs alkylamino substituted by halogenated carbocyclic aryl, 

•••carbocyclic arylcarbonylamino, 

•••halogenated carbocyclic arylcarbonylamino, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by Ci-Cs alkyl, 
•substituted heterocyclyl-ethylideneaminooxy, 
•Ci-C3 alkoxycarbonyl, 

•Ci-Cs alkoxycarbonyl substituted by carbocyclic aryl, 
•mono- or di-Ci-Cs alkylaminocarbonyl, 
•mono- or di-Ci-Cs alkylamino, 

•mono- or di-CrCa allsylamino substituted by substituent(s) independently selected from 
••cyano, 

••carbocyclic aryl, 
••heterocyclyl, 

5 
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•mono- or di-carbocyclic arylamino, 

•mono- or di-carbocyclic arylamino substituted by substituent(s) independently selected 

from 

••hydroxy, 

"Ci-Csalkyl, 

•Ci-Cs alkylcalbonylamino, 

•C1-C3 alkylcalbonylamino substituted by substituent(s) independently selected from 

••C1-C3 alkylcalbonylamino, 

••carbocyclic arylcalbonylamino, 

••heterocyclyl, 

•C1-C4 alkoxycalbonylamino, 

•heterocyclyl calbonylamino, 

•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by substituent(s) independently selected from 

••nitro, 

••C1-C3 alkyl, 

••mono- or di-Ci-Cs allcylamino, 
•C1-C3 alkyltliio, 

•C1-C3 alkylthio substituted by substituent(s) independently selected from 

••mono- or di-carbocyclic aiylaminocarbonyl, 

••halogenated mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylamino, 

••halogenated mono- or di-carbocyclic arylamino, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 
•••halogen, 
•••C1-C3 alkoxy,. 
•carbocyclic arylthio, 

•carbocyclic arylthio substituted by substituent(s) independently selected from 
••halogen, 
••C1-C3 alkyl, 
•carbocyclic arylsulfonyl, 

6 
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•halogenated carbocyclic arylsulfonyl, 
•heterocyclylthio, 

•heterocyclylthio substituted by substituent(s) independently selected from 
••nitro, 
••C1-C3 alkyl, 
•C3-C6 cycloalkyl, 

•C3-C6 cycloallcyl substituted by C1-C3 alkyl, 

•C3-C6 cycloalkenyl, 

•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••Ci-Cs alkyl, 

••C1-C3 alkoxy, 

••C2-C3 alkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted C1-C3 alkylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic axyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 

•••halogen, 

•••hydroxy, 

•••0x0, 

•••carbocyclic aryl, 
•••heterocyclyl, 

•••mono- or di-carbocyclic arylamino, 

•••mono- or di-carbocyclic arylamino substituted by substituent(s) independently selected 

from 

••••halogen, 

7 
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••••nitro, 

C1-C3 alkyl, 
••••C1-C3 alkoxy, 
••••halogenated C1-C3 alkoxy, 
••C1-C4 alkoxy, 

••C1-C4 alkoxy substituted by substituent(s) independently selected from 

•••halogen, 

•••carbocyclic aryl, 

••carbocyclic aryloxy, 

••C1-C3 alkoxycarbonyl, 

••C1-C3 alkylcarbonyloxy, 

••mono- or di-Ci-Cs alkylamino, 

••mono- or di-carbocyclic aiylamino, 

••halogenated mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by substituent(s) independently 

selected from 

•••halogen, 

•••nitro, 

•••Ci-Cs aJkyl, 

•••C1-C3 alkoxy, 

•••halogenated C1-C3 alkoxy, 

••mercapto, 

••C1-C3 alkylthio, 

••halogenated C1-C3 alkylthio, 

••C1-C3 alkylsulfonyl, 

••C3-C6 cycloalkyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••hydroxy, 

8 
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"C1-C3 alkyl, 

••C1-C3 alkyl substituted by carbocyclic aryl, 
••Ci-Cs alkoxy, 

••C1-C3 alkoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C8 alkenyl, 

C2-C8 alkenyl substituted by substituent(s) independently selected from 

•halogen, 

•0x0, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

••C1-C3 alkoxy, 

••halogenated C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 

••hydroxy, 

••nitro, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

(iii) C2-C4 alkynyl, 

C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•C1-C3 alkyl, 

9 
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•C1-C3 alkyl substituted by substitueiit(s) independently selected from 

••hydroxy, 

••0x0, 

••carbocyclic aryl, 

•mono- or di-Ci-Cs aUcylamino, 

•mono- or di-Ci-Cs alkylamino substituted by carbocyclic aryl, 
•carbocyclic arylcarbonylamino, 
•carbocyclic aryl, 

(v) C3-C6 cycloalkeyl, 

C3-C6 cycloalkeyl substituted by C1-C3 alkyl, 

(vi) carbocyclyl, 

carbocyclyl substituted by substituent(s) independently selected from 

•hydroxy, 

•nitro, 

(vii) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyl, 

•C1-C9 alkyl substituted by substituent(s) mdependently selected from 

••halogen, 

••hydroxy, 

••0x0, 

••C1-C3 alkoxy, 

••carbocyclic aryloxy, 

••mono- or di-CpCs alkylamino-N-oxy, 

••mono- or di-Ci-Cs alkylamino, 

••mono- or di-Ci-Cs alkylamino substituted by carbocyclic aryl, 

••mono- or di-carbocyclic arylamino, 

••carbocyclylimino, 

10 
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••carbocyclylimino substituted by carbocyclic aryl, 
••mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylamino substituted by C1-C3 alkoxy, 
••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by Ci-Ca alkoxy, 
••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 

•••halogen, 

•••C1-C3 alkyl, 

•••halogenated C1-C3 alkyl, 

••heterocyclyl, 

••heterocyclyl substituted by C1-C3 alkyl, 
•C2-C3 alkenyl, 

•C2-C3 aUcenyl substituted by carbocyclic aryl, 
•C1-C9 alkoxy, 

•C1-C9 alkoxy substituted by substituent(s) independently selected from 

••hydroxy, 

••halogen, 

••carboxy, 

••mono- or di-Ci-Cs alkylamino, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••heterocyclyl, 

•••heterocyclyl substituted by substituent(s) independently selected from 

••••halogen, 

••••C1-C3 alkyl, 

••••halogenated C1-C3 alkyl, 

•C2-C3 alkenyloxy, 

•C1-C3 alkylcarbonyloxy, 

11 
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•carbocyclic aryloxy, 

•carbocyclic aiyloxy substituted by substituent(s) independently selected firom 

••halogen, 

••nitro, 

••C1-C4 alkyl, 

"halogenated C1-C4 alkyl, 

••C1-C3 aUcoxy, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••halogenated C1-C3 aJkyl, 

•(carbocyclic aryl)S(0)20, 

•carboxy, 

•Ci-Ca alkoxycarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl, 

•mono- or di-Ci-Ca alkylaminocarbonyl substituted by carbocyclic aryl, 
•mono- or di-carbocyclic arylaminocarbonyl, 

•mono- or di-carbocyclic arylaminocarbonyl substituted by C1-C3 alkyl, 
•amino, 

•mono- or di-Ci-C4 alkylamino, 

•mono- or di-Ci-C4 alkylamino substituted by cyano, 

•mono- or di-carbocyclic arylamino, 

•C1-C3 aikynylcarbonylamino, 

•C1-C3 alkynylcarbonylainino substituted by carbocyclic aiyl, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by C1-C3 alkyl, 
•(carbocyclic aryl)NHC(0)NH, 

•(carbocyclic aryl)NHC(0)NH substituted by C1-C3 alkoxy, 
•(carbocyclic aryl)NHC(0)NH substituted by halogenated C1-C3 alkoxy, 
•carbocychc aryl diazo, 

•carbocyclic aryl diazo substituted by mono- or di- C1-C3 alkylamino, 
12 
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•C1-C3 alkylthio, 
•halogenated C1-C3 alkyltMo, 
•carbocyclic arylthio, 

•carbocyclic arylthio substituted by substitueiit(s) independently selected from 

••halogen, 

••cyano, 

••C1-C3 alkyl, 

•heterocyclylthio, 

•C1-C3 alkylsulfonyl, 

•mono- or di-Ci-Cs alkylaminosulfonyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected j&om 
••C1-C7 alkyl, 
••halogenated C1-C7 alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••C1-C3 alkyl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
(viii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••0x0, 

••C1-C3 alkylcarbonyloxy, 
••carbocyclic arylcarbonylamino, 

13 
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••halogenated carbocyclic arylcarbonylamino, 
••C1-C3 alkoxycarbonyl, 
••C1-C3 aUcylthio, 

••C1-C3 alkylthio substituted by carbocyclic aryl, 

••Ci-Cs alkylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 

•••halogen, 

•••nitro, 

••heterocyclyl, 

"heterocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••C1-C3 alkyl, 

•••halogenated C1-C3 aUcyl, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

•mono- or di-Ci-Cs alkylamino, 

•C1-C4 alkylcarbonylamino, 

•C1-C3 alkylthio, 

•C1-C3 alkenylthio,. 

•carbocyclic arylthio, 

•halogenated carbocyclic arylthio, 

•carbocyclic arylthio substituted by C1-C3 alkoxycarbonyl, 

•heterocyclylthio, 

•heterocyclylthio substituted by Ci-Cs alkyl, 
•C1-C3 alkylsulfonyl, 
•carbocyclic arylsulfonyl, 
•halogenated carbocyclic arylsulfonyl, 

14 
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•carbocyclic arylsulfoiiyl substituted by C1-C4 alkyl, 
•C1-C3 alkoxycaxbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

••C1-C3 alkoxy, 

••halogenated C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••CrC3 alkyl, 

••halogenated C1-C3 alkyl, 

••C1-C3 alkoxy, 

••C1-C3 alkoxycarbonyl; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), morpholino, 4-acetyl-piperazyl, or 4- 
phenyl-piperazyl; 
wherein Raa is H or C1-C3 alkyl; 

R2b is C1-C4 alkyl, C1-C4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•C1-C3 alkoxy, 

•amino, 

•-NHBoc, 

•Ca-Ce cycloalkyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••Ci-Ca alkoxy, 

•.-SO2NH2, 
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•heterocyclyl, 

C3-C6 cycloalkyl, carbocyclic aryl, carbocyclic aiyl substituted by substituent(s) 

independently selected from 

•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 



wherein Boc is carbamic acid tert-hutyl ester and R3 is C1-C3 alkyl or C1-C3 alkyl 
substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by C.1-C3 alkoxy; 

L is selected from Formula V - XK; 





V 



Va 



Vb 




VI 



Via 



Vib 




VII 



Vila 



Vllb 
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^^XJ Re 



R4 R4 R4 

VIII Villa Vlllb 






R4 



XVII 



-or 



wherein R4 is H or C1-C3 alkyl; 

R5 is H, C1-C3 alkyl, or C1-C3 alkyl substituted by a substituted carbocyclic aryl; 

Y is -S(0)2-, -C(0)-, or -(CH2)m; 
mis 0 or 1; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, biphenyl, or phenanthryl; 
carbocyclyl is 10,ll-dihydro-5-oxo-dibenzo[a,d]cycloheptyl, 1-oxo-indanyl, 7,7- 
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dimethyl-2-oxo-bicyclo[2.2.1]heptyl, 9F-fluorenyl, 9-oxo-fluorenyl, acenaphthyl, 
anthraquinonyl, C-fluoren-9-ylidene, indanyl, indenyl, 1,2,3,4-tetrahydro-naphthyl, or 
bicyclo [2 .2 . 1 ]liepteny; 

heterocyclyl is 1,2,3,4-tetrahydro-isoqiiinolyl, 1,2,3-thiadiazolyl, 1,2,3-triazolyl, 
l,2-dihydro-3-oxo-pyrazolyl, 1,3,4-thiadiazolyl, 1,3-dioxo-isoindolyl, 1,3-dioxolanyl, IH- 
indolyl, liy-pyrroloPj^-clpyridyl, 1^-pyrrolyl, l-oxo-3i7-isobenzoftiranyl, 2,2',5',2"- 
terthiophenyl, 2,2'-bithiophenyl, 2,3-dihydro-l-oxo-isoindolyl, 2,3-dihydro- 
benzo[l,4]dioxinyl, 2,3-dihydro-benzofuryl, 2,4-dihydro-3-oxo-pyrazolyl, 2H- 
benzopyranyl, 2-oxo-benzopyranyl, 2-oxo-pyrrolidmyl, 3,4-diliydro-2i?-benzo[l,4]oxazmyl, 
3,4-dib.ydro-2ZZ-benzo[b][l,4]dioxepmyl, 4if-benzo[l,3]dioxinyl, 4if-benzopyranyl, 4- 
0X0-1 ,5,6,7-tetrahydxo-indolyl, 4-oxo-3,4-dihydro-plithalazinyl, 4-oxo-beiizopyranyl, 
9,10,10-trioxo-thioxanthenyl, 9/^carbazolyl, 9i/'-xanthenyl, azetidiayl, benzimidazolyl, 
beiizo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, benzofuryl, benzothiazolyl, 
ciimolyl, fiiryl, imidazo[2,l-b]thiazolyl, imidazolyl, isoxazolyl, morpholino, morpholinyl, 
oxazolyl, oxolanyl, piperazyl, piperidyl, piridyl, pyrazolo[5,l-b]thiazolyl, pyrazolyl, pyridyl, 
pyrimidyl, pyrrolidyl, quinolyl, quinoxalyl, thiazolidyl, thiazolyl, thienyl, thiolanyl, 2,3- 
dihydro-benzofuryl, tetrahydro-thienyl, or benzofuranyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Preferred compounds of this invention axe those compounds of Formula I whereui, 
Q is Formula 11; 
Ri represents 

(i) Ci-Cio alkyl, 

Ci-Cio alkyl substituted by substituent(s) iadependently selected from 
•halogen, 

•0X0, 

•C1-C3 alkoxy, 

•Ci-Ca alkoxy substituted by carbocyclic aiyl, 
•C1-C3 alkylcarbonyloxy, 
•carbocyclyloxy, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 
18 
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"halogen, 
"nitro, 
"C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic arylcarbonylamino, 
•••halogenated carbocyclic arylcarbonylamino, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by C1-C3 alkyl, 
•substituted heterocyclyl-ethylideneaminooxy, 
•C1-C3 alkoxycarbonyl, 

•C1-C3 alkoxycarbonyl substituted by carbocyclic aryl, 

•mono- or di-Ci-Ca alkylaminocarbonyl, 

•mono- or di-carbocyclic arylamino, 

•mono- or di-carbocycIic atylamino substituted by hydroxy, 

•C1-C3 alkylcalbonylamino, 

•Ci-C3 alkylcalbonylamino substituted by substituent(s) independently selected from 
••C1-C3 alkylcalbonylamino, 
••carbocyclic arylcalbonylamino, 
••heterocyclyl, 

•C1-C4 alkoxycalbonylamino, 
•heterocyclyl calbonylamino, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by substituent(s) independently selected from 

••nitro, 

••C1-C3 alkyl, 

••mono- or di-Ci-Cs aUcylamino, 
•C1-C3 alkylthio, 

•C1-C3 alkylthio substituted by substituent(s) independently selected from 
••mono- or di-carbocyclic arylaminocarbonyl, 
••halogenated mono- or di-carbocyclic arylaminocarbonyl, 
••carbocyclic aryl, 
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••carbocyclic aryl substituted by substituent(s) independently selected ftom 
•••halogen, 
•••C1-C3 alkoxy, 
•carbocyclic arylthio, 

•carbocyclic arylthio substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

•carbocyclic arylsulfonyl, 

•halogenated carbocyclic arylsulfonyl, 

•heterocyclylthio, 

•heterocyclylthio substituted by substituent(s) independently selected from 
••nitro, 
••C1-C3 alkyl, 
•C3-C6 cycloalkyl, 

•C3-C6 cycloalkyl substituted by C1-C3 alkyl, 

•C3-C6 cycloalkenyl, 

•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••Ci-Cs alkoxy, 

••C2-C3 alkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted C1-C3 alkylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 
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•••carbocyclic aryl, 
•••heterocyclyl, 
••CrC4 alkoxy, 

••C1-C4 alkoxy substituted by substituent(s) independently selected jfrom 

•••halogen, 

•••carbocyclic aryl, 

••carbocyclic aryloxy, 

••C1-C3 alkylcarbonyloxy, 

••mono- or di-carbocyclic arylamino, 

••halogenated mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by substituent(s) independently 

selected from 

•••halogen, 

•••nitro, 

•••C1-C3 alkyl, 

•••C1-C3 alkoxy, 

•••halogenated C1-C3 alkojcy, 

••mercapto, 

••C1-C3 alkylthio, 

••halogenated C1-C3 alkylthio, 

••C1-C3 alkylsulfonyl, 

••C3-C6 cycloalkyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 

••hydroxy, 

••C1-C3 alkyl, 

••C1-C3 alkyl substituted by carbocyclic aiyl, 
••C1-C3 alkoxy, 

••C1-C3 alkoxy substituted by carbocyclic aryl, 
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••carbocyclic aryl, 
••lialogenated carbocyclic aryl, 

(ii) C2-C6 alkenyl, 

C2-C6 alkenyl substituted by substituent(s) independently selected firom 
•0x0, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

••C1-C3 alkoxy, 

••halogenated C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••hydroxy, 
••C1-C3 alkyl, 
••C1-C3 alkoxy, 

(iii) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•C1-C3 alkyl, 

•C1-C3 alkyl substituted by substituent(s) independently selected from 
••0x0, 

••carbocyclic aryl, 
•carbocyclic arylcarbonylamino, 
•carbocyclic aryl, 

(iv) carbocyclyl, 

carbocyclyl substituted by nitro, 

(v) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 
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•cyano, 
•nitro, 

•C1-C9 alkyl, 

•C1-C9 alkyl substituted by substituent(s) independently selected firom 

••halogen, 

••0x0, 

••carbocyclic aryloxy, 
••carbocyclylimino, 

••carbocyclylimino substituted by carbocyclic aryl, 
••mono- or di-carbocyclic aiylaminocarbonyl, 

••mono- or di-carbocyclic aiylamiaocarbonyl substituted by C1-C3 aJkoxy, 
••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected jfrom 

•••halogen, 

•••C1-C3 alkyl, 

•••halogenated C1-C3 alkyl, 

••heterocyclyl, 

••heterocyclyl substituted by C1-C3 alkyl, 
•C1-C7 alkoxy, 

*Ci-C7 alkoxy substituted by substituent(s) independently selected from 

••halogen, 

••carbocyclic aryl, 

•C1-C3 alkylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by C1-C3 alkoxy, 

•C1-C3 alkoxycarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl substituted by carbocyclic aryl, 
•mono- or di-carbocyclic arylamiuocarbonyl, 

•mono- or di-carbocyclic aiylaminocarbonyl substituted by C1-C3 alkyl, 
•amino, 

•mono- or di-Ci-C3 alkylamino, 
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•C1-C3 alkynylcarbonylamino, 

•C1-C3 alkynylcarbonylamino substituted by carbocyclic aryl, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by C1-C3 alkyl, 
•(carbocyclic aryl)NHC(0)NH, 

•(carbocyclic aryl)NHC(0)NH substituted by C1-C3 alkoxy, 

•(carbocyclic aryl)NHC(0)NH substituted by haloganated C1-C3 alkoxy, 

•C1-C3 alkylthio, 

•halogenated C1-C3 alkylthio, 

•carbocyclic arylthio, 

•carbocyclic arylthio substituted by cyano, 

•C1-C3 alkylsulfonyl, 

•mono- or di-Ci-Cs alkylaminosulfonyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
••Ci-C? allcyl, 
••halogenated C1-C7 alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected firom 
••C1-C3 alkyl, 
••carbocyclic arjd, 
••halogenated carbocyclic aryl, 
(vi) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•nitro, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by subslituent(s) independently selected from 

••halogen, 

••0x0, 

••C1-C3 alkylthio, 

••C1-C3 alkylthio substituted by carbocyclic aryl, 
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••C1-C3 alkylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

"halogenated carbocyclic aryl, 

••heterocyclyl, 

•C1-C3 alkoxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

•C1-C3 alkylthio, 

•C1-C3 alkenylthio, 

•carbocyclic arylthio, 

•C1-C3 alkylsulfonyl, 

•carbocyclic arylsulfonyl, 

•halogenated carbocycUc arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by Ci-C4 alkyl, 

•carbocyclic aryl, 

•carbocyclic aiyl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C3 alk}4, 

••C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••C1-C3 alkyl, 
••halogenated C1-C3 alkyl; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), morpholino, 4-acetyl-piperazyl, or 4- 

phenyl-piperazyl; 

wherein R2a is H or C1-C3 alkyl; 

R2b is C1-C4 alkyl, C1-C4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•Ci-Cs alkoxy, 
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•amino, 
•-NHBoc, 
•C3-C6 cycloalkyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

•.-SO2NH2, 

•heterocyclyl, 

Cs-Ce cycloalkyl, carbocyclic aryl, carbocyclic aryl substituted by substituent(s) 

independently selected from 

•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 

wherein Boc is carbamic acid tert-hvityl ester and R3 is C1-C3 alkyl or C1-C3 alkyl 
substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aiyl substituted by C1-C3 alkoxy; 

L is selected from Formvila V - XIX; 

wherein R4 is H or C1-C3 alkyl; 

R5 is H, C1-C3 alkyl, or C1-C3 alkyl substituted by a substituted carbocyclic aryl; 
Yis -C(0)-; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, or biphenyl; 

carbocyclyl is 10,ll-dihydro-5-oxo-dibenzo[a,d]cycloheptyl, 1-oxo-indanyl, 9H- 
fluorenyl, 9-oxo-fluorenyl, acenaphthyl, anthraquinonyl, C-fluoren-9-ylidene, indanyl, 
indenyl, 1,2,3,4-tetrahydro-naphthyl, or bicyclo [2.2.1 Jhepteny; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, 1,3- 
dioxo-isoindolyl, llf-indolyl, li7-pyrrolyl, l-oxo-3//-isobenzoftiranyl, 2,3-dihydro- 
benzo[l,4]dioxinyl, 2,3-dihydro-benzoftiryl, 2,4-dihydro-3-oxo-pyrazolyl, 2H- 
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benzopyranyl, 2-oxo-benzopyranyl, 2-oxo-pyrrolidinyl, 3,4-dih.ydro-2if- 
benzo[b] [1 ,4]dioKepinyl, 4-oxo-l ,5,6,7-tetrahydro-indolyl, 4-oxo-3 ,4-dih.ydro-phthalazinyl, 
4-oxo-benzopyranyl, 9,10,10-trioxo-thioxantiienyl, 9i?-xaiithenyl, azetidinyl, 
benzimidazolyl, benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, cinnolyl, 
furyl, imidazolyl, isoxazolyl, morpholino, morpholinyl, oxazolyl, oxolanyl, piperidyl, 
piridyl, pyrazolyl, pyridyl, pyrimidyl, pyrrolidyl, quinolyl, quinoxalyl, thiazolidyl, thiazolyl, 
thienyl, thiolanyl, tetrahydro-thienyl, benzofuranyl, or benzothiazolyl; 
halogen is fluoro, chloro, bromo, or iodo. 

Other preferred compounds of this invention are those compounds of Formula I 
wherein, 

Q is Formula H; 

Ri represents 
(i) Ci-Cio alkyl, 

Ci-Cio alkyl substituted by substituent(s) independently selected from 
•oxo, 

•di-propylaminocarbonyl, 

•methoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by nitro, 

•lieterocyclyloxy substitated by methyl, 

•substituted heterocyclyl-ethylideneaminooxy, 

•?er?-butoxycarbonylamino, 

•carbocyclic arylcarbonylamino, 

•C1-C2 alkylthio, 

•C1-C2 alkylthio substituted by substituent(s) independently selected from 
••halogenated carbocyclic aryl, 
••carbocyclic aryl substituted by methoxy, 
•carbocyclic arylthio, 
•hetrocyclylthio substituted by nitro, 
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•hetrocyclylthio substituted by methyl, 
•Cs-Cg cycloalkyl, 
•C5-C6 cycloalkenyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••methyl, 

••methoxy, 

••ethenyl substituted by carbocyclic aryl substituted methylsulfmyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

"C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic aryl, 

•••heterocyclyl, 

••C1-C4 alkoxy, 

••halogenated C1-C4 alkoxy, 

••C1-C4 alkoxy substituted by carbocyclic aryl, 

••carbocyclic aryloxy, 

••halogenated mono-carbocyclic arylaminocarbonyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••C1-C2 alkyl, 

•• C1-C2 substituted by carbocyclic aryl, 
••methoxy, 

••methoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
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"halogenated carbocyclic aryl, 

(ii) C2-C3 alkenyl substituted by substituent(s) independently selected from 
•caibocyclic aiyl, 

•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by rdtro, 

(iii) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 

•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aryl, 

•carbocyclic aryl, 

(iv) carbocyclyl, 

(v) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyl, 

•C1-C9 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by methyl, 

••carbocyclic aryloxy, 

•C1-C7 alkoxy, 

•halogenated C1-C7 alkoxy, 

•C1-C7 alkoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methoxy, 
•amino, 

•di-methylamino, 
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•propargynylcarbonylamino substituted by carbocyclic axyl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•(carbocyclic aryl)NHC(0)NH substituted by halogenated methoxy, 

•halogenated methylthio, 

•carbocyclic arylthio substituted by cyano, 

•di-propylamino sulfonyl, 

•mono- or di- ethylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic aryl, 

(vi) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected firom 

•halogen, 

•nitro, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 
••halogen, 

••methylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

••halogenated carbocychc aryl, 

"heterocyclyl, 

•methoxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methyl, 

•C1-C3 alkylthio, 

•propenylthio, 

•carbocyclic arylthio, 

•C1-C3 alkylsulfonyl, 

•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocychc aryl substituted by methyl, 
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•carbocyclic aryl substituted by nitro, 
•heterocyclyl; 

R2 is methylamino or dimethylamino; 

L is selected from Formula Va, Villa, or DCa; 

whereia R4 and R5 are independently selected from H or C1-C3 alkyl; 

Yis -C(0)-; 

whereia carbocyclic aryl is phenyl, naphthyl, anthranyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, 9-oxo-fluorenyl, indenyl, anthraquinonyl, C-fluoren- 
9-ylidene, 1,2,3,4-tetrahydro-naphthyl, or bicyclo[2.2.1]hepteny; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, 1,3- 
dioxo-isoindolyl, liiT-indolyl, li^-pyrrolyl, l-oxo-3//'-isobenzofijranyl, 2,3-diliydro- 
benzo[l,4]dioxinyl, 2,4-dihydro-3-oxo-pyrazolyl, 2^f-benzopyranyl, 2-oxo-benzopyraayl, 
3,4-dihydro-2Jy-benzo[b][l,4]dioxepinyl, 4-oxo-3,4-dihydro-phthalazinyl, 4-oxo- 
benzopyranyl, 9,10,10-trioxo-thioxanthenyl, 9^^-xanthenyl, azetidinyl, benzimidazolyl, 
benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, furyl, imidazolyl, isoxazolyl, 
morpholino, morpholinyl, oxolanyl, piperidyl, piridyl, pyrazolyl, pyridyl, quinolyl, 
quinoxalyl, thiazolidyl, thiazolyl, thienyl, thiolanyl, 2,3-dihydro-l-oxo-isoindolyl, 2,3- 
dihydro-benzofuryl, 2-oxo-pyrrolidinyl, 4-oxo-l,5,6,7-tetrahydro-indolyl, cinnolyl, 
pyrimidyl, pyrrolidyl, tetrahydro-thienyl, benzofiiranyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Other more preferred compounds of this invention are those compounds of Formula I 
wherein, 

Q is Formula U; 
Ri represents 

(i) Ci-Cio aUsyl substituted by substituent(s) independently selected from 
•0x0, 

•di-propylaminocarbonyl, 

•methoxy substituted by carbocycUc aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 
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•carbocyclic aryloxy substituted by nitro, 
•heterocyclyloxy substituted by methyl, 
•fer^-butoxycarbonylamino, 
•carbocyclic arylcarbonylamino, 
•C1-C2 alkylthio, 

•C1-C2 alkylthio substituted by substituent(s) uidependently selected from 

"halogenated carbocycUc aryl, 

••carbocyclic aryl substituted by methoxy, 

•carbocyclic aiylthio, 

•hetrocyclylthio substituted by nitro, 

•hetrocyclylthio substituted by methyl, 

•C5-C6 cycloalkenyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••methyl, 

••methoxy, 

••ethenyl substituted by carbocyclic aryl substituted methylsulfmyl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic aiyl, 

•••heterocyclyl, 

••C1-C4 alkoxy, 

••halogenated C1-C4 alkoxy, 

••C1-C4 alkoxy substituted by carbocyclic aryl, 

••carbocyclic aryloxy, 

••halogenated mono-carbocyclic arylaminocarbonyl, 
••carbocyclic aryl, 
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"heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
"C1-C2 alkyl, 

" C1-C2 substituted by carbocyclic aryl, 
••methoxy, 

••methoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C3 alkenyl substituted by substituent(s) independently selected from 
•carbocyclic aryl, 

•halogenated carbocyclic aiyl, 
•carbocyclic aiyl substituted by nitro, 

(iii) Cs-Cfi cycloalkyl substituted by substituent(s) independently selected from 
•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

(iv) carbocyclyl, 

(v) carbocyclic aryl substituted by substituent(s) independently selected from 
•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyl, 

•C1-C9 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by methyl, 
••carbocyclic aryloxy, 
•Ci-C? alkoxy, 
•halogenated C1-C7 alkoxy, 
•C1-C7 alkoxy substituted by carbocyclic aryl, 
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•methylcarbonyloxy, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methoxy, 
•amino, 

•di-methylaiiiino, 

•propargynylcarbonylamino substituted by carbocyclic aryl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•(carbocyclic aryl)NHC(0)NH substituted by halogenated methoxy, 

•halogenated methylthio, 

•carbocyclic arylthio substituted by cyano, 

•di-propylamino sulfonyl, 

•mono- or di- ethylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic aryl, 

(vi) or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•nitro, 

•C1-C4 alkyl, 

•C1-C4 aUcyl substituted by substituent(s) independently selected from 
"halogen, 

"methylthio substituted by halogenated carbocyclic aryl, 

"carbocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 

•methoxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methyl, 

•C1-C3 alkylthio, 

•propenylthio, 

•carbocyclic arylthio, 

•C1-C3 alkylsulfonyl, 
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•carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by methyl, 
•carbocyclic aryl substituted by nitro, 
•heterocyclyl; 

R2 is methylamino or dimethylamino; 

L is selected from Formula XX - XXII; 

H H H 

XX XXI XXII 

Yis-C(O)-; 

wherein carbocycUc aryl is phenyl, naphthyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, 9-oxo-fluorenyl, indenyl, anthraquinonyl, C-fluoren- 
9-ylidene, 1,2,3,4-tetrahydro-naphthyl, orbicyclo[2.2.1]hepteny; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, \H- 

indolyl, lif-pyrrolyl, 2,4-dihydro-3-oxo-pyrazolyl, 2i?-benzopyranyl, 4-oxo-bcnzopyranyl, 
azetidinyl, benzo[b]thienyl, furyl, isoxazolyl, morpholinyl, piperidyl, piridyl, pyrazolyl, 
pyridyl, quinolyl, thiazolidyl, thiazolyl, thienyl, thiolanyl, 2,3-dihydro-l-oxo-isoindolyl, 
2,3-dihydro-benzofuryl, 2-oxo-benzopyranyl, 2-oxo-pyrrolidinyl, 4-oxo-l,5,6,7-tetrahydro- 
indolyl, Pif-xanthenyl, cinnolyl, imidazolyl, morpholino, pyrimidyl, pyrrolidyl, tetrahydro- 
thienyl, benzofuranyl, or benzottiiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Further other more preferred compovmds of this invention are those compounds of 
Formula I wherein, 

Q is Formula EL; 
Ri represents 
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(i) C1-C5 alkyl substituted by substituent(s) independently selected j&om 
•0x0, 

•di-propylaminocarbonyl, 

•methoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by nitro, 

•heterocyclyloxy substituted by methyl, 

•substituted heterocyclyl-ethylideneaminooxy, 

•^er^-butoxycarbonylamino, 

•carbocyclic arylcarbonylamino, 

•C1-C2 alkylthio, 

•C1-C2 alkylthio substituted by substituent(s) independently selected from 

••halogenated carbocyclic aryl, 

••carbocyclic aryl substituted by methoxy, 

•carbocyclic arylthio, 

•hetrocyclylthio substituted by nitro, 

•hetrocyclylthio substituted by methyl, 

•cyclohexenyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••methyl, 

••methoxy, 

••ethenyl substituted by carbocyclic aryl substituted methylsulfinyl, 
•carbocyclic aryl substituted by substituent(s) independently selected from 
••halogen, 
••hydroxy, 
••nitro, 
C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 
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"•carbocyclic aryl, 

•••heterocyclyl, 

••C1-C2 alkoxy, 

"hdogenated C1-C2 alkoxy, 

••C1-C2 alkoxy substituted by carbocyclic aiyl, 

••carbocyclic aryloxy, 

••halogenated mono-carbocyclic aiylaminocarbonyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••CrC2 alkyl, 

•• C1-C2 substituted by carbocyclic aryl, 
••methoxy, 

••metlioxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C3 alkenyl substituted by substituent(s) independently selected from 
•carbocyclic aryl, 

•halogenated carbocychc aryl, 
•carbocyclic aryl substituted by nitro, 

(iii) C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

(iv) carbocyclyl, 

(v) carbocyclic aryl substituted by substituent(s) independently selected from 
•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C4 alkyl, 

'Ci-Cz alkyl substituted by substituent(s) independently selected from 
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"halogen, 

••0X0, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by methyl, 

••carbocyclic axyloxy, 

•C1-C2 alkoxy, 

•halogenated C1-C2 alkoxy, 

•C1-C2 alkoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methoxy, 
•amino, 

•di-methylamino, 

•propargynylcarbonylamino substituted by carbocyclic aryl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•(carbocyclic aryl)NHC(0)NH substituted by halogenated methoxy, 

•halogenated methylthio, 

•carbocyclic arylthio substituted by cyano, 

•di-propylamino sulfonyl, 

•mono- or di- ethylaminocarbonyl substituted by carbocyclic aryl, 
•carbocychc aryl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic aryl, 

(vi) or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•nitro, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 
"halogen, 

••methylthio substituted by halogenated carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
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••heterocyclyl, 
•methoxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methyl, 

•C1-C3 alkylthio, 

•propenylthio, 

•carbocyclic arylthio, 

•C1-C3 alkylsulfonyl, 

•carbocyclic aiylsulfonyl, 

•carbocyclic arylsulfonyl substituted by methyl, 

•carbocyclic aryl, 

•halogenated carbocyclic aryl, 

•carbocyclic aryl substituted by methyl, 

•carbocyclic aryl substituted by nitro, 

•heterocyclyl; 

•R2 is methylamino or dimethylamino; 

L is selected from Forrnvda XX - XXH; 

Yis-C(0)-; 

wherein carbocyclic aryl is phenyl , naphthyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, indenyl, 9-oxo-fluorenyl, 1,2,3,4-tetrahydro-naphthyl, 
or bicyclo[2.2.1]hepteny; 

heterocyclyl is lif-indolyl, 2,4-dihydro-3-oxo-pyrazolyl, furyl, pyrazolyl, pyridyl, 
thienyl, 1,2,3-triazoIyl, li/-pyrrolyl, 2,3-dihydro-l-oxo-isoindolyl, 2,3-dihydro-benzofuryl, 
2H-benzopyranyl, 2-oxo-benzopyranyl, 4-oxo-l,5,6,7-tetrahydro-indolyl, unidazolyl, 
isoxazolyl, morpholino, morpholinyl, pyrazolyl, pyrimidyl, quinolyl, thiazolyl, tetrahydro- 
thienyl, benzofuranyl, or benzoHiiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preffered; 
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Other more preferred compounds of tihis invention are those compounds of Formula I 
wherein, 

Q is Formula H; 
Ri represents 

(i) Ci-Cio alkyl, 

Ci-Cio alkyl substituted by substituent(s) independently selected from 
•Cj-Ce cycloalkyl, 
•carbocyclic aryl, 
•heterocyclyl, 

(ii) C3-C6 cycloalkyl, 

(iii) carbocyclic aryl, 

(iv) or heterocyclyl; 

R2 is methylamino or dimethylamino; 
L is selected from Formula XX - XXU; 
Y is -C(0)-; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, or biphenyl; 

heterocyclyl is 1,3-dioxo-isoindolyl, lif-indolyl, l-oxo-Sff-isobenzofiuranyl, 2,3- 
dihydro-benzo[l,4]dioxinyl, 3,4-dihydro-2F-benzo[b][l,4]dioxepiayl, 4-oxo-3,4-dihydro- 
phthalazinyl, 9,10,10-trioxo-thioxanthenyl, 9/f-xanthenyl, benzimidazolyl, 
benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, ftiryl, imidazolyl, isoxazolyl, 
morpholino, oxolanyl, piperidyl, pyridyl, quinoxalyl, thienyl, quinolyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Further other more preferred compounds of this invention are those compoimds of 
Formvda I wherein, 

Q is Formula U; 
Ri represents 

(i) CrC4 alkyl, 

Ci-C4 alkyl substituted by substituent(s) independently selected from 

•cyclopentyl, 

•carbocyclic aryl, 

•heterocyclyl, 

70 



wo 03/028641 



PCT/US02/31059 



(ii) carbocyclic aryl, 

(iii) or heterocyciyl; 

R2 is metihtylainiiio or dimeliiylamino; 
L is selected from Fonnula XX - XXII; 
Yis -C(0)-; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, or biphenyl; 
heterocyciyl is 9if-xantlienyl, benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, 
benzo[b]thienyl, thienyl, li/-indolyl, quinoxalyl, quinolyl, or benzothiazolyl; 
halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preffered; 
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Preferred compounds of this invention are those compounds of Formula I wherein, 
Q is Formula II; 
Ri represents 
(i) Ci-Cio alkyl, 

Ci-Cio aUcyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•0X0, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by substituent(s) independently selected from 

••carbocyclic aryl, 

••heterocyclyl, 

••heterocyclyl substituted by C1-C3 alkyl, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by C1-C3 alkoxy, 
••C1-C4 alkyl, 

••C1-C4 allcyl substituted by substituent(s) independently selected from 
•••mono- or di-Ci-Cs alkylamino, 

•••mono- or di-Ci-Ca alkylamino substituted by carbocycUc aryl, 

•••mono- or di-Ci-Ca alkylamino substituted by halogenated carbocyclic aryl, 

•mono- or di-Ci-Cs alkylamino, 

•mono- or di-Ci-Cs alkylamino substituted by substituent(s) independently selected from 
••cyano, 

••carbocyclic aryl, 
••heterocyclyl, 

•mono- or di-carbocycUc arylamino, 

•mono- or di-carbocyclic arylamino substituted by C1-C3 alkyl, 
•Ci-Ca alkylcalbonylamino, 
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•C1-C4 alkoxycalbonylamino, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by substituent(s) independently selected from 

••nitro, 

••C1-C3 alkyl, 

••mono- or di-Ci-Cs alkylamino, 
•C1-C3 alkylthio, 

•C1-C3 alkylthio substituted by substituent(s) independently selected from 
••mono- or di-carbocyclic arylamino, 
••halogenated mono- or di-carbocyclic arylamino, 
••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 
•••halogen, 
•••C1-C3 alkoxy, 
•carbocyclic arylthio, 

•carbocyclic arylthio substituted by substituent(s) independently selected from 

••halogen, 

••Ci-Ca alkyl, 

•carbocyclic arylsulfonyl, 

•halogenated carbocyclic arylsulfonyl, 

•heterocyclylthio, 

•C3-C6 cycloalkyl, 

•C3-C6 cycloalkyl substituted by C1-C3 alkyl, 
•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected from 
••halogen, 
••C1-C3 alkyl, 
••C2-C3 alkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted Ci-Ca alkylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
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"halogen, 
"hydroxy, 
"nitro, 

"Ci-C4 alkyl, ' 

"C1-C4 alkyl substituted by substituent(s) independently selected ftom 

"•halogen, 

•"hydroxy, 

•••carbocyclic aryl, 

•••mono- or di-carbocyclic arylamino, 

•••mono- or di-carbocyclic arylanuno substituted by substituent(s) independently selected 
firom 

••••halogen, 
••••nitro, 

•"•C1-C3 alkyl, 
""C1-C3 alkoxy, 
"••halogenated C1-C3 alkoxy, 
••C1-C3 alkoxy, 

••C1-C3 alkoxy substituted by substituent(s) independently selected firom 

•••halogen, 

•••carbocyclic aryl, 

••carbocyclic aryloxy, 

••C1-C3 alkoxycarbonyl, 

••mono- or di-Ci-Ca alkylamino, 

••C1-C3 alkylthio, 

••halogenated C1-C3 alkylthio, 

••C1-C3 alkylsulfonyl, 

••C3-C6 cycloalkyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) hidependently selected firom 
.•C1-C3 alkyl, 
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••C1-C3 alkoxy, 

••C1-C3 alkoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C8 alkenyl, 

C2-C8 alkenyl substituted by substitiient(s) independently selected from 

•halogen, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••C1-C3 alkoxy, 

••halogenated C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by nitro, 

(iii) C2-C4 alkynyl, 

C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•C1-C3 alkyl, 

•C1-C3 alkyl substituted by substituent(s) independently selected from 

••hydroxy, 

••0x0, 

••carbocyclic aryl, 

•mono- or di-Ci-Cs alkylamino, 

•mono- or di-Ci-Cs alkylamino substituted by carbocyclic aryl, 
•carbocyclic aryl, ' 

(v) C3-C6 cycloalkeyl, 

C3-C6 cycloalkeyl substituted by C1-C3 alkyl, 

(vi) carbocyclyl, 
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carbocyclyl substituted by substituent(s) independently selected j&om 

•hydroxy, 

•nitro, 

(vii) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyl, 

•CrC9 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••0x0, 

••C1-C3 alkoxy, 

••carbocychc aryloxy, 

••mono- or di-Ci-Ca alkylamino-N-oxy, 

••mono- or di-Ci-Ca alkylamino, 

••mono- or di-Ci-Ca alkylamino substituted by carbocyclic aryl, 
••mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylamino substituted by C1-C3 alkoxy, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
••heterocyclyl, 

••heterocyclyl substituted by Ci-Cs alkyl, 
•C2-C3 alkenyl, 

•C2-C3 alkenyl substituted by carbocyclic aryl, 
•C1-C9 alkoxy, 

•C1-C9 alkoxy substituted by substituent(s) independently selected from 

••hydroxy, 

••halogen, 

••carboxy, 
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••mono- or di-Ci-Cs alkylamino, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected fiom 
•••heterocyclyl, 

•••heterocyclyl substituted by substituent(s) independently selected from 
••••halogen, 

C1-C3 alkyl, 
••••halogenated C1-C3 alkyl, 
•C2-C3 alkenyloxy, 
•C1-C3 alkylcarbonyloxy, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C4 alkyl, 

••halogenated C1-C4 alkyl, 

••C1-C3 alkoxy, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

•(carbocyclic aryl)S(0)20, 

•carboxy, 

•C1-C3 alkoxycarbonyl, 

•mono- or di-Ci-Cs alkylaroinocarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl substituted by carbocyclic aryl, 
•amino, 

•mono- or di-Ci-C4 alkylamino, 

•mono- or di-Ci-C4 alkylamino substituted by cyano, 

•mono- or di-carbocyclic arylamino, 
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•C1-C3 alkylcarbonylamino, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by C1-C3 alkyl, 
•(carbocyclic aiyl)NHC(0)NH, 

•(carbocyclic aryl)NHC(0)NH substituted by C1-C3 alkoxy, 

•(carbocyclic aryl)NHC(0)NH substituted by haloganated C1-C3 alkoxy, 

•C1-C3 alkylthio, 

•haloganated C1-C3 alkylthio, 

•carbocyclic arylthio, 

•haloganated carbocyclic arylthio, 

•carbocyclic arylthio substituted by C1-C3 alkyl, 

•hetarocyclylthio, 

•Ci-Cs alkylsulfonyl, 

•mono- or di-Ci-Cs alkylaminosulfonyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected fix)m 
••C1-C7 alkyl, 
••halogenated C1-C7 alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituant(s) independently selected fiom 
••C1-C3 alkyl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
(viii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected ftom 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) mdependently selected from 
••halogen, 
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"hydroxy, 

••0X0, 

"C1-C3 alkylcarbonyloxy, 
••C1-C3 aJkoxycarbonyl, 
••C1-C3 alkylthio, 

••Ci-Ca alkylthio substituted by carbocyclic aryl, 

••C1-C3 alkylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

"carbocyclic aryl substituted by substituent(s) independently selected from 

"•halogen, 

"•nitro, 

••heterocyclyl, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by C1-C3 alkyl, 

•mono- or di-Ci-Cs alkylamino, 

•C1-C4 alkylcarbonylamino, 

•C1-C3 alkylthio, 

•carbocyclic aiylthio, 

•halogenated carbocyclic arylthio, 

•carbocyclic arylthio substituted by C1-C3 alkoxycarbonyl, 

•heterocyclylthio, 

•heterocyclylthio substituted by Ci-Cs alkyl, 
•C1-C3 alkylsulfonyl, 
•carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 
•C1-C3 alkoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected firom 

••halogen, 

••nitro, 
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••C1-C3 alkyl, 
••halogenated C1-C3 alkyl, 
"C1-C3 alkoxy, 
••halogenated C1-C3 alkoxy, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected fiom 
••C1-C3 alkyl, 
••halogenated C1-C3 alkyl, 
••C1-C3 alkoxy, 
••C1-C3 alkoxycarbonyl; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), morpholmo, 4-acetyl-piperazyl, or 4- 
phenyl-piperazyl; 
wherein R2a is H or Ci-Ca alkyl; 

R2b is C1-C4 alkyl, C1-C4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•C1-C3 alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

••-SO2NH2, 

•heterocyclyl, 

C3-C6 cycloalkyl, carbocyclic aryl, carbocyclic aryl substituted by substituent(s) 

independently selected from 

•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 
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wherein Boc is carbamic acid terf-butyl ester and R3 is C1-C3 alkyl or C1-C3 alkyl 
substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by C1-C3 alkoxy; 

L is selected from Formula V - XDC; 

wherein R4 is H or C1-C3 alkyl; 

R5 is H, C1-C3 alkyl, or C1-C3 alkyl substituted by a substituted carbocyclic aryl; 
Yis-(CH2)m,misOor 1; 

wherein carbocyclic aryl is phenyl, naphthyl, phenanthryl, or biphenyl; 
carbocyclyl is 9J?-fluorenyl, 9-oxo-fluorenyl, acenaphthyl, anthraquinonyl, indanyl, 
or indenyl; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, 
1,3,4-thiadiazolyl, 1,3-dioxo-isoindolyl, 1,3-dioxolanyl, liJ-indolyl, lI/-pyrrolo[2,3- 
c]pyridyl, 1/f-pyrrolyl, 2,2',5',2"-tertMophenyl, 2,2'-bithiophenyl, 2,3-dihydro-l-oxo- 
isoindolyl, 2,3-dihydro-benzo[l,4]dioxinyl, 2,3-dihydro-benzofuryl, 2,4-dihydro-3-oxo- 
pyrazolyl, 2F-benzopyranyl, 2-oxo-pyrrolidinyl, 3,4-dihydro-2/f-benzo[l,4]oxazinyl, 3,4- 
dihydro-2F-benzo[b][l,4]dioxepinyl, 4i7-benzo[l,3]dioxinyl, 4^f-benzopyranyl, 4-oxo- 
1,5,6,7-tetrahydro-indolyl, 4-oxo-benzopyranyl, 9if-carbazolyl, 9B-xaiifhenyl, azetidinyl, 
benzimidazolyl, benzo[l,3]dioxolyl, benzo[b]thienyl, benzoftiryl, benzothiazolyl, fiiryl, 
imidazo[2,l-b]thiazolyl, imidazolyl, isoxazolyl, morpholino, morpholinyl, oxolanyl, 
piperazyl, piperidyl, pyrazolo[5,l-b]thiazolyl, pyrazolyl, pyridyl, pyrunidyl, pyrrolidyl, 
quinolyl, quinoxalyl, thiazolidyl, thiazolyl, thienyl, or thiolanyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Other preferred compoimds of this invention are those compounds of Formula I 
wherein, 

Q is Formula II; 
Ri represents 

(i) Ci-Cio alkyl substituted by substituent(s) independently selected from 
•methoxy, 

•methoxy substituted by carbocyclic aryl, 
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•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•mono-Ci-C2 alkylamino substituted by cyano, 

•mono- or di-Ci-Cz alkylamino substituted by carbocyclic aiyl, 

•mono-carbocyclic arylamino, 

•mono-carbocyclic arylamino substituted by methyl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected j&om 

••halogen, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 alkyl substituted by carbocyclic aryl, 
••Ci-C4 alkyl substituted by hydroxy, 
••C1-C2 alkoxy, 
••halogenated C1-C2 alkoxy, 
•heterocyclyl substituted by carbocyclic aryl, 

(ii) C2-C8 alkenyl substituted by substituent(s) independently selected from 
•methoxy substituted by carbocyclic aryl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by methoxy, 

(iii) C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) cyclohexyl substituted by carbocyclic arylmethyl, 

(v) carbocyclyl, 

(vi) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•amino, 

•C1-C9 alkyl, 

•halogenated C1-C9 alkyl, 
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•C1-C9 alkoxy, 

•C1-C9 alkoxy substituted by substituent(s) independently selected from 
••halogen, 

"halogenated carbocyclic aryl, 

•propenyloxy, 

•methylamino, 

•di-Ci-C2 alkylamiao, 

•di-Ci-C2 alkylamino substituted by cyano, 

•methylthio, 

•halogenated methylthio, 
(vii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•C1-C4 alkyi, 

•C1-C4 alkyl substituted by hydroxy, 
•C1-C4 alkyl substituted by carbocyclic aiyl, 
•methoxy, 

•C1-C2 alkoxycarbonyl, 

•carbocyclic arylthio substituted by methoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
••halogen, 

••halogenated methyl, 
•heterocyclyl; 

R2 is methylamino or dimethylamino; 

L is selected from Formula Va, Villa, or Ka; 

wherein R4 and R5 are independently selected from H or C1-C3 alkyl; 

Yis -(CHaUmisOor 1; 

wherein carbocyclic aryl is phenyl, naphthyl, phenanthryl, or biphenyl; 
carbocyclyl is 9iI-fluorenyl, acenaphthyl, or anthraquinonyl; 
heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, 1,3- 
dioxolanyl, li?-indolyl, liJ-pyrrolyl, 2,2',5',2"-terthiophenyl, 2,2'-bitliiophenyl, 2,3- 
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dihydro-benzo[l,4]dioxinyl, 3,4-dihydro-2i?'-benzo[l,4]oxazinyl, 4-oxo-benzopyranyl, 9H- 
carbazolyl, 9i7-xanthenyl, benzimidazolyl, benzo[l,3]dioxolyl, benzo[b]thienyl, benzofmyl, 
benzothiazolyl, ftiryl, imidazolyl, isoxazolyl, oxolanyl, pyrazolo[5,l-b]thiazolyl, pyrazolyl, 
pyridyl, pyrimidyl, quinolyl, quinoxalyl, thiazolidyl, thiazolyl, thienyl, IfiT-benzopyranyl, 
4iy-benzo[l,3]dioxinyl, azetidinyl, imidazo[2,l-b]thiazolyl, morpholinyl, or 2,3-dihydro- 
benzofuryl; 

halogen is fluoro, chloro, bromo, or iodo. 

Other more preferred compounds of this invention are those compounds of Formula I 
wherein, 

Q is Formula H; 
Ri represents 

(i) C1-C7 alkyl substituted by substituent(s) independently selected from 

•methoxy, 

•methoxy substituted by carbocycUc aryl, 
•carbocyclic aryloxy, 
•halogenated carbocychc aryloxy, 
•mono-ethylamino substituted by cyano, 
•di-methylamino substituted by carbocyclic aryl, 
•mono-carbocyclic arylamino, 
•mono-carbocyclic arylamino substituted by methyl, 
•carbocyclic arylsulfonylamino substituted by methyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 aUcyl substituted by carbocyclic aryl, 
••Ci-C4 alkyl substituted by hydroxy, 
••metoxy, 

••halogenated methoxy, 
•heterocyclyl substituted by carbocyclic aryl, 
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(ii) C2-C7 alkenyl substituted by substituent(s) independently selected from 
•methoxy substituted by carbocyclic aryl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by methoxy, 

(iii) butynyl substituted by carbocyclic aryl, 

(iv) cyclohexyl substituted by carbocyclic arylmethyl, 

(v) carbocyclyl, 

(vi) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•amino, 

•C1-C2 alkyl, 

•halogenated methyl, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by substituent(s) independently selected from 
••halogen, 

••halogenated carbocyclic aryl, 
•propenyloxy, 

•di-Ci-C2 alkylamino, 

•di-Ci-C2 alkylamino substituted by cyano, 

•methylthio, 

•halogenated methylthio, 

(vii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkyl substituted by hydroxy, 
•C1-C3 alkyl substituted by carbocyclic aryl, 
•methoxy, 
•ethoxycarbonyl, 
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•carbocyclic arylthio substituted by methoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
••halogen, 

••halogenated methyl, 
•heterocyclyl; 

R2 is methylamino or dimethylamino; 
L is selected from Formula XX - XXH; 
Yis-(CH2)m,mis0or 1; 

wherein carbocyclic aryl is phenyl, naphthyl, or biphenyl; 
carbocyclyl is acenaphthyl; 

heterocyclyl is li7-indolyl, l/f-pyrrolyl, 2,3-dihydro-benzo[l,4]dioxinyl, 9H- 
carbazolyl, benzo[l,3]dioxolyl, ftiryl, pyrazolyl, thienyl, 4-oxo-benzopyranyl, azetidinyl, 
imidazo[2,l-b]thiazolyl, pyridyl, imidazolyl, 2,3-dihydro-benzofuryl, or benzo[b]fhienyl;; 

halogen is fluoro, chloro, bromo, or iodo. 



The following compounds are specially preffered; 
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H CI 
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Preferred compounds of this invention are those compounds of Formula I wherein, 
Q is Formula II; 
Ri represents 

(i) Ci-Ci6alkyl, 

C1-C16 alkyl substituted by substituent(s) independently selected from 

•halogen, 

•carbocyclyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitre, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

(ii) C2-C3 alkenyl, 

C2-C3 alkenyl substituted by carbocyclic aryl, 

(iii) carbocyclic aiyl, 

carbocyclic aryl substituted by substiment(s) independently selected from 

•halogen, 

•cyano, 

•nitro, 

•C1-C5 alkyl, 

•C1-C5 alkyl substituted by substitaent(s) independently selected from 

••halogen, 

••0x0, 

•C2-C3 alkenyl, 
•C1-C4 alkoxy, 

•C1-C4 alkoxy substituted by substituent(s) independently selected from 

"halogen, 

••heterocyclyl, 

••halogenated heterocyclyl, 

•carbocyclic aryloxy, 

•carbocycHc aryloxy substituted by substituent(s) independently selected from 
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"halogen, 
••nitro, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by substituent(s) independently selected from 

"halogen, 

"C1-C3 alkyl, 

"halogenated Ci-Cs aUcyl, 

•C1-C3 alkoxycaibonyl, 

•mono- or di-Ci-C4 alkylamino, 

•C1-C3 alkylcarbonylamino, 

•carbocyclic aryl diazo, 

•carbocyclic aryl diazo substituted by mono- or di- C1-C3 alkylamino, 
•C1-C3 alkylsulfonyl, 
•carbocyclic aryl, 
(iv) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected fiom 

•halogen, 

.C1-C3 alkyl, 

• C1-C3 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic arylcarbonylamino, 
••halogenated carbocyclic arylcarbonylamino, 
"heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••C1-C3 alkyl, 

•••halogenated C1-C3 alkyl, 

•C1-C3 alkoxy, 

•C1-C3 alkylcarbonylamino, 

•carbocyclic arylsulfonyl, 

•C1-C3 alkoxycarbonyl, 
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•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••halogen, 
••C1-C3 alkyl, 
••halogenated C1-C3 alkyl; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), moipholino, 4-acetyl-piperazyl, or 4- 
phenyl-piperazyl; 
wherein Rja is H or C1-C3 alkyl; 

R2b is C1-C4 alkyl, C1-C4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•C1-C3 alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

.•-SO2NH2, 

•heterocyclyl, 

C3-C6 cycloalkyl, carbocyclic aryl, carbocyclic aryl substituted by substituent(s) 

independently selected from 

•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 

wherein Boo is carbamic acid tert-hxxtyl ester and R3 is C1-C3 alkyl or C1-C3 alkyl 
substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
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•halogenated carbocyclic aryl, 

•carbocyclic aryl substituted by C1-C3 alkoxy; 

L is selected from Formula V - XIX; 

wherein R4 is H or C1-C3 alkyl; 

R5 is H, C1-C3 alkyl, or C1-C3 alkyl substituted by a substituted carbocyclic aiyl; 
Yis -S(0)2-; 

wherein carbocycHc aryl is phenyl, naphthyl, or biphenyl; 

carbocyclyl is 7,7-dimethyl-2-oxo-bicyclo[2.2.1]heptyl; 

heterocyclyl is 1,2,3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazolyI, li^-pyrrolyl, 
benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, foryl, imidazolyl, isoxazolyl, pyrazolyl, pyridyl, 
quinolyl, thiazolyl, or thienyl; 

halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preffered; 
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; or, in case of, a salt thereof. 
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Preferred compounds of this invention are those compounds of Formula I wherein, 

Q is Fomura II; 

Ri is selected from H, -C02'Bu, or -COaBn (Bn is a ben2yl group); 
R2 is methylamino or dimethylamino; 
L is selected from Formula XX - XXII; 
Y is a single bond; 
or a salt thereof. 

Also provided in accordance with the present invention are methods of modulating 
G-protein receptor SLC-1 comprising contacting the SLC-1 receptor with a compomd of the 
invention. 

The present invention ftirther provides pharmaceutical compositions containing 
MCH receptor antagonists of the invention. 

Brief Description of the Figures 

Figure 1 provides an illustration of IP3 production from several non-endogenous, 
constitutively activated version of MCH receptor as compared with the endogenous version 
of this receptor. 

Detailed Description 

The present invention relates to MCH receptor antagonist compounds, and methods 
of modulating MCH receptors by contacting the receptors with one or more compounds of 
the invention. 

The term "antagonist" is intended to mean moieties that competitively bind to the 
receptor at the same site as agonists (for example, the endogenous ligand), but which do not 
activate the intracellular response initiated by the active form of the receptor, and can 
thereby inhibit the intracellular responses by agonists or partial agonists. Antagonists do not 
diminish the baseline iatraceUular response m the absence of an agonist or partial agonist. 
As used herein, the term "agonist" is intended to mean moieties that activate the intracellular 
response when they bind to the receptor, or enhance OTP binding to membranes. In the 
context of the present invention, a pharmaceutical composition comprising a MCH receptor 
antagonist of the mvention can be utilized for modulating the activity of the MCH receptor, 
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decreasing body weight and/or affecting metabolism such that the recipient loses weight 
and/or maintains weight. Such pharmaceutical compositions can be used in the context of 
disorders and/or diseases where weight gain is a component of the disease and/or disorder 
such as, for example, obesity. 

As used herein, the term "contact" or "contacting"shall mean bringing the indicated 
moieties together, whether in an in vitro system or an in vivo system. Thus, "contacting" an 
MCH receptor with a compound of the invention includes the administration of a compound 
of the invention to an animal having an MCH receptor, as well as, for example, introducuig 
a compovmd of the invention into a sample containing a cellular or more purified preparation 
containing an MCH receptor. 

Compounds of the invention include those having Formula I, shown below: 

I 

wherein Q can be either Foemura n or ni: 




n m 



Ri represents 
(i)Ci-Ci6alkyl, 

C1-C16 alkyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•0x0, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by substituent(s) independently selected from 
••carbocyclic aryl, 
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"heterocyclyl, 

"heterocyclyl substituted by C1-C3 alkyl, 
•C1-C3 alkylcarbonyloxy, 
•carbocyclyloxy, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

"halogen, 

••nitro, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by C1-C3 alkoxy, 
••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••mono- or di-CpCs alkylamino, 

•••mono- or di-Ci-Ca alkylamino substituted by carbocyclic aryl, 

•••mono- or di-Ci-Cs alkylamino substituted by halogenated carbocyclic aryl, 

•••carbocyclic arylcarbonylamino, 

•••halogenated carbocyclic arylcarbonylamino, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by C1-C3 alkyl, 
•substituted heterocyclyl-ethylideneaminooxy, 
•C1-C3 alkoxycarbonyl, 

•C1-C3 alkoxycarbonyl substituted by carbocyclic aryl, 
•mono- or di-Ci-Cs alkylaminocarbonyl, 
•mono- or di-Ci-Cs alkylamino, 

•mono- or di-Ci-Cs alkylamino substituted by substituent(s) independently selected from 
••cyano, 

••carbocyclic aryl, 
••heterocyclyl, 

•mono- or di-carbocyclic arylamino, . 

•mono- or di-carbocyclic arylamino substituted by substituent(s) independently selected 
from 
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••hydroxy, 

••C1-C3 alkyl, 

•Ci-Cs alkylcalbonylamino, 

•Ci-Cs alkylcalbonylamino substituted by substituent(s) independently selected jBrom 

••C1-C3 alkylcalbonylamino, 

••carbocyclic arylcalbonylamino, 

••heterocyclyl, 

•C1-C4 alkoxycalbonylamino, 

•heterocyclyl calbonylamino, 

•carbocychc arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by substituent(s) independently selected from 

••nitro, 

••C1-C3 alkyl, 

••mono- or di-Ci-Cs alkylamino, 
•C1-C3 aUcylthio, 

•C1-C3 alkylthio substituted by substituent(s) independently selected from 

••mono- or di-carbocyclic arylaminocarbonyl, 

••halogenated mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylamino, 

••halogenated mono- or di-carbocyclic arylamino, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 
•••halogen, 
•••Ci-Cs alkoxy, 
•carbocyclic arylthio, 

•carbocyclic arylthio substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

•carbocyclic arylsulfonyl, 

•halogenated carbocyclic arylsulfonyl, 

•heterocyclylthio, 

•heterocyclylthio substituted by substituent(s) independently selected from 
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"nitro, 
••C1-C3 alkyl, 
•C3-C6 cycloaikyl, 

•C3-C6 cycloaikyl substituted by C1-C3 alkyl, 

•C3-C6 cycloalkenyl, 

•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

••C2-C3 alkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aiyl, 

••C2-C3 alkenyl substituted by carbocyclic axyl substituted C1-C3 alkylsulfinyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 

•••halogen, 

•••hydroxy, 

•••0x0, 

•••carbocyclic aryl, 
•••heterocyclyl, 

•••mono- or di-carbocyclic arylamino, 

•••mono- or di-carbocyclic arylamino substituted by substituent(s) independently selected 
from 

••••halogen, 
••••nitro, 
••••C1-C3 alkyl, 
••••C1-C3 alkoxy, 
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•"•halogenated C1-C3 alkoxy, 
••C1-C4 alkoxy, 

"CrC4 alkoxy substituted by substituent(s) independently selected ftom 

•••halogen, 

•••carbocyclic aryl, 

••carbocyclic aryloxy, 

••C1-C3 alkoxycarbonyl, 

••C1-C3 alkylcarbonyloxy, 

••mono- or di-Ci-Cs alkylamino, 

••mono- or di-carbocyclic arylamino, 

••halogenated mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocycUc arylaminocarbonyl substituted by substituent(s) independently 

selected from 

•••halogen, 

•••nitro, 

•••C1-C3 alkyl, 

•••C1-C3 alkoxy, 

•••halogenated C1-C3 alkoxy, 

••mercapto, 

••C1-C3 alkylthio, 

••halogenated C1-C3 alkylthio, 

"Ci-Cs alkylsulfonyl, 

••C3-C6 cycloalkyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 

••hydroxy, 

••C1-C3 alkyl, 

••C1-C3 alkyl substituted by carbocyclic aryl, 
••C1-C3 alkoxy, 
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••C1-C3 alkoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C8 alkenyl, 

C2-C8 alkenyl substituted by substituent(s) independently selected from 

•halogen, 

•0x0, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

••C1-C3 alkoxy, 

••halogenated C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substitufint(s) independently selected from 

••hydroxy, 

••nitro, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

(iii) C2-C4 alkynyl, 

C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•C1-C3 alkyl, 

•C1-C3 alkyl substituted by substituent(s) independently selected from 

••hydroxy, 

••0x0, 
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••carbocyclic aryl, 

•mono- or di-Ci-Ca alkylamino, 

•mono- or di-Ci-Ca alkylamino substituted by carbocyclic aryl, 
•carbocyclic arylcarbonylamino, 
•carbocyclic aryl, 

(v) C3-C6 cycloalkeyl, 

Cs-Cfi cycloalkeyl substituted by C1-C3 alkyl, 

(vi) carbocyclyl, 

carbocyclyl substituted by substituent(s) independently selected from 

•hydroxy, 

•nitre, 

(vii) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•Ci-Cg alkyl, 

•C1-C9 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••0x0, 

••C1-C3 alkoxy, 

••carbocyclic aryloxy, 

••mono- or di-Ci-Cs alkylammo-N-oxy, 

••mono- or di-Ci-Cs alkylamino, 

••mono- or di-Ci-Cs alkylamino substituted by carbocyclic aryl, 

••mono- or di-carbocyclic arylamino, 

••carbocyclylimino, 

••carbocyclylimino substituted by carbocyclic aryl, 
••mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylamino substituted by C1-C3 alkoxy, 
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••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by C1-C3 alkoxy, 
••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected firom 

•••halogen, 

•••C1-C3 alkyl, 

—halogenated C1-C3 alkyl, 

••heterocyclyl, 

••heterocyclyl substituted by C1-C3 alkyl, 
•C2-C3 alkenyl, 

•C2-C3 alkenyl substituted by carbocyclic aryl, 
•C1-C9 alkoxy, 

•C1-C9 alkoxy substituted by substituent(s) independently selected from 

••hydroxy, 

••halogen, 

••carboxy, 

••mono- or di-Ci-C3 alkylainino, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••heterocyclyl, 

•••heterocyclyl substituted by substituent(s) independently selected from 
••••halogen, 
••••C1-C3 alkyl, 
••••halogenated C1-C3 alkyl, 

•C2-C3 alkenyloxy, 
•C1-C3 alkylcarbonyloxy, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 
••halogen, 
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••nitro, 

••C1-C4 alkyl, 
••halogenated CrC4 alkyl, 
"C1-C3 alkoxy, 
•heterocyclyloxy, 

•heterocyclyloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

•(carbocyclic aiyl)S(0)20, 

•carboxy, 

•C1-C3 alkoxycarbonyl, 

•mono- or di-Ci-C3 alkylaminocarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl substituted by carbocyclic aiyl, 
•mono- or di-carbocyclic arylaminocarbonyl, 

•mono- or di-carbocyclic arylaminocarbonyl substituted by C1-C3 alkyl, 
•amino, 

•mono- or di-Ci-C4 aUcylamino, 

•mono- or di-Ci-C4 alkylamino substituted by cyano, 

•mono- or di-carbocyclic arylamino, 

•C1-C3 alkynylcarbonylamino, 

•C1-C3 alkynylcarbonylamino substituted by carbocyclic aryl, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by C1-C3 alkyl, 
•(carbocyclic aryl)NHC(0)NH, 

•(carbocyclic aryl)NHC(0)NH substituted by C1-C3 alkoxy, 
•(carbocyclic aryl)]SIHC(0)NH substituted by haloganated C1-C3 alkoxy, 
•carbocyclic aryl diazo, 

•carbocyclic aryl diazo substituted by mono- or di- C1-C3 alkylamino, 
•C1-C3 alkylthio, 
•halogenated C1-C3 alkylthio, 
•carbocyclic arylthio, 
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•carbocyclic arylthio substituted by substituent(s) independently selected from 

••halogen, 

••cyano, 

••C1-C3 alkyl, 

•heterocyclylthio, 

•C1-C3 alkylsulfonyl, 

•mono- or di-Ci-Ca dkylaminosulfonyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
••C1-C7 alkyl, 
"halogenated C1-C7 alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••C1-C3 alkyl, 
••carbocyclic aryl, 
••halogenated carbocyclic aiyl, 
(viii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C4 alkyl, 

•Ci-C4 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••0x0, 

••C1-C3 alkylcarbonyloxy, 
••carbocyclic arylcarbonylamino, 
••halogenated carbocyclic arylcarbonylamino, 
••C1-C3 alkoxycarbonyl, 
••C1-C3 alkylthio, 
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"C1-C3 alkylthio substituted by carbocyclic aryl, 

••C1-C3 alkylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 

•••halogen, 

•••nitre, 

••heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••C1-C3 alkyl, 

•••halogenated C1-C3 alkyl, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

•mono- or di-Ci-Cs alkylamino, 

•C1-C4 alkylcarbonylajnino, 

•C1-C3 alkylthio, 

•C1-C3 alkenylthio, 

•carbocyclic arylthio, 

•halogenated carbocyclic arylthio, 

•carbocyclic arylthio substituted by C1-C3 alkoxycarbonyl, 

•heterocyclylthio, 

•heterocyclylthio substituted by CpCs alkyl, 
•C1-C3 alkylsulfonyl, 
•carbocyclic arylsulfonyl, 
•halogenated carbocyclic arylsulfonyl, 
•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 
•C1-C3 alkoxycarbonyl, 
•carbocyclic aryl, 
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•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

••C1-C3 alkoxy, 

"halogenated C1-C3 alkoKy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

••Ci-Cs alkoxy, 

••C1-C3 alkoxycarbonyl; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), morpholino, 4-acetyl-piperazyl, or 4- 
phenyl-piperazyl; 
wherein R2a is H or C1-C3 alkyl; 

R2b is C1-C4 alkyl, C1-C4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•C1-C3 alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

•.C1-C3 alkyl, 

••C1-C3 alkoxy, 

.•-SO2NH2, 

•heterocyclyl, 

C3-C6 cycloalkyl, carbocyclic aryl, carbocyclic aryl substituted by substituent(s) 
independently selected from 
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•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 

— ^N-Rs rv 

wherein Boc is carbamic acid tert-hutyl ester and R3 is Ci-Cs alkyl or C1-C3 alkyl 
substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aiyl, 
•carbocyclic aryl substituted by C1-C3 alkoxy; 

L is selected from Formula V - XIX; 

R5 R5 R5 

..jcr-"- -hXT-" -.jD'^" 

R4 R4 R4 

V Va Vb 

"N^Y^ R5 "N^^ R5 "N^r^ R5 



-N-^^ "N-^r-^ "N-N^ 

R5 R5 R5 

VII Vila VI lb 



R4 R4 R4 

VIII Villa Vlllb 
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R5 R5 R5 

^N^O^ ^N^'^^ ^N^^ 

R4 R4 R4 

iX IXa IXb 





. "^V- 

XVII XVIII XIX 



wherein R4 is H or C1-C3 alkyl; 

R5 is H, Ci-Cs alkyl, or C1-C3 alkyl substituted by a substituted carbocyclic aryl; 
Y is -S(0)2-, -C(0)-, or -(CH.2U 
mis 0 or 1; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, biphenyl, or phenanthryl; 

carbocyclyl is 10,ll-dihydro-5-oxo-dibenzo[a,d]cycloheptyl, 1-oxo-indanyl, 7,7- 
dimethyl-2-oxo-bicyclo[2.2.1]heptyl, 9i?-fluorenyl, 9-oxo-fluorenyl, acenaphthyl, 
anthraquinonyl, C-fluoren-9-ylidene, indanyl, indenyl, 1,2,3,4-tetrahydro-naphthyl, or 
bicyclo[2.2.1]hepteny; 

heterocyclyl is 1,2,3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazolyl, 1,2,3-triazolyl, 
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l,2-dihydro-3-oxo-pyrazolyl, 1,3,4-thiadiazolyl, 1,3-dioxo-isoindolyl, 1,3-dioxolanyl, IH- 
indolyl, li7-pyrrolo[2,3-c]pyridyl, liT-pyrrolyl, l-oxo-3iy-isobenzofuranyl, 2,2',5',2"- 
terthiophenyl, 2,2'-bithiophenyl, 2,3-dih.ydro-l-oxo-isoindolyl, 2,3-dih.ydro- 
benzo[l,4]dioxinyl, 2,3-dihydro-benzofuiyl, 2,4-dihydro-3-oxo-pyrazolyl, 2H- 
benzopyranyl, 2-oxo-benzopyranyl, 2-oxo-pyrrolidinyl, 3,4-dihydro-2£r-benzo[l,4]oxazinyl, 
3,4-dihydro-2i?-benzo[b][l,4]dioxepinyl, 4if-benzo[l,3]dioxiiiyl, 4//-benzopyranyl, 4- 
oxo-1 ,5,6,7-tetrah.ydro-indolyl, 4-oxo-3,4-dihydro-phthalazinyl, 4-oxo-benzopyranyl, 
9,10,10-trioxo-thioxanthenyl, 9^r-carbazolyl, 9if-xanthenyl, azetidinyl, benzimidazolyl, 
benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazoiyl, benzo[b]thienyl, benzofiiryl, benzothiazolyl, 
cinnolyl, fiiryl, imidazo[2,l-b]thiazolyl, imidazolyl, isoxazolyl, morpholino, morpholinyl, 
oxazolyl, oxolanyl, piperazyl, piperidyl, piridyl, pyrazolo[5,l-b]thiazolyl, pyrazolyl, pyridyl, 
pyritnidyl, pyrrolidyl, quinolyl, quinoxalyl, thiazolidyl, thiazolyl, thienyl, thiolanyl, 2,3- 
dihydro-benzofuryl, tetrahydro-thienyl, or benzofuranyl; 
halogen is fluoro, chloro, bromo, or iodo. 

Preferred compounds of this invention are those compounds of Formula I wherein, 
Q is Formula 11; 
Ri represents 
(i) Ci-Cio alkyl, 

Ci-Cio alkyl substituted by substituent(s) independently selected from 

•halogen, 

•oxo, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•C1-C3 alkylcarbonyloxy, 
•carbocyclyloxy, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C4 alkyl, 

••CrC4 alkyl substituted by substituent(s) independently selected from 
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"•0X0, 

"•carbocyclic arylcarbonylamino, 
•••halogenated carbocyclic arylcarbonylamino, 
•heterocyclyloxy, 

•heterocyclyloxy substituted by C1-C3 alkyl, 
•substituted heterocyclyl-etbylideneaminooxy, 
•C1-C3 alkoxycarbonyl, 

•C1-C3 alkoxycarbonyl substituted by carbocyclic aryl, 

•mono- or di-Ci-Cs alkylaminocarbonyl, 

•mono- or di-carbocyclic arylamino, 

•mono- or di-carbocyclic arylamino substituted by hydroxy, 

•C1-C3 alkylcalbonylamino, 

•C1-C3 alkylcalbonylamino substituted by substituent(s) independently selected from 
••C1-C3 alkylcalbonylamino, 
••carbocyclic arylcalbonylamino, 
••heterocyclyl, 

•C1-C4 alkoxycalbonylamino, 
•heterocyclyl calbonylamino, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by substituent(s) independently selected from 

••nitre, 

••C1-C3 alkyl, 

••mono- or di-Ci-Cs alkylamino, 
•C1-C3 alkylthio, 

•C1-C3 alkylthio substituted by substituent(s) independently selected from 
••mono- or di-carbocyclic arylaminocarbonyl, 
••halogenated mono- or di-carbocyclic arylaminocarbonyl, 
••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 
•••halogen, 
•••Ci-Cs alkoxy,. 
•carbocycUc arylthio, 
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•carbocyclic arylthio substituted by substituent(s) independently selected from 

"halogen, 

••C1-C3 alkyl, 

•carbocyclic arylsulfonyl, 

•halogenated carbocyclic arylsulfonyl, 

•heterocyclylthio, 

•heterocyclylthio substituted by substituent(s) independently selected from 
••nitro, 
••C1-C3 alltyl, 
•C3-C6 cycloalkyl, 

•Cs-Cg cycloalkyl substituted by C1-C3 alkyl, 

•C3-C6 cycloalkenyl, 

•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

••C2-C3 alkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted C1-C3 alkylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic aryl, 
•••heterocyclyl, 
••C1-C4 alkoxy, 

••C1-C4 alkoxy substituted by substituent(s) independently selected from 
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•••halogen, 

•••carbocyclic aryl, 

••carbocyclic aryloxy, 

••C1-C3 alkylcarbonyloxy, 

••mono- or di-carbocyclic arylainino, 

••halogenated mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by substituent(s) independently 

selected from 

•••halogen, 

•••nitro, 

•••C1-C3 alkyl, 

•••C1-C3 alkoxy, 

•••halogenated Ci-Ca alkoxy, 

••mercapto, 

••C1-C3 alkyltliio, 

••halogenated C1-C3 alkylthio, 

••C1-C3 alkylsuUbnyl, 

••Cs-Cfi cycloalkyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 

••hydroxy, 

••C1-C3 alkyl, 

••C1-C3 alkyl substituted by carbocyclic aryl, 
••C1-C3 alkoxy, 

••C1-C3 alkoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
(ii) C2-C6 alkenyl, 

C2-C6 alkenyl substituted by substituent(s) independently selected from 
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•oxo, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected fiom 

"halogen, 

••nitro, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

••C1-C3 alkoxy, 

••halogenated G1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••hydroxy, 
••C1-C3 alkyl, 
••C1-C3 alkoxy, 

(iii) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•Ci-Cs alkyl, 

•C1-C3 alkyl substituted by substituent(s) independently selected from 
••0x0, 

••carbocyclic aryl, 
•carbocyclic aiylcarbonylamino, 
•carbocyclic aryl, 

(iv) carbocyclyl, 
carbocyclyl substituted by nitro, 

(v) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyl, 

•C1-C9 alkyl substituted by substituent(s) mdependently selected from 
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"halogen, 

••0X0, 

••carbocyclic aryloxy, 
••carbocyclylimino, 

••carbocyclylimino substituted by carbocyclic aryl, 
••mono- or di-carbocyclic arylaminocarbonyl, 

••mono- or di-carbocyclic arylaminocarbonyl substituted by C1-C3 alkoxy, 
••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 

•••halogen, 

•••C1-C3 alkyl, 

•••halogenated Ci-Cs alkyl, 

••heterocyclyl, 

••heterocyclyl substituted by C1-C3 alkyl, 
•C1-C7 alkoxy, 

•C1-C7 alkoxy substituted by substituent(s) independently selected from 

••halogen, 

••carbocyclic aryl, 

•C1-C3 alkylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by Ci-C3 alkoxy, 

•C1-C3 alkoxycarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl substituted by carbocyclic aryl, 
•mono- or di-carbocyclic aiylamuiocarbonyl, 

•mono- or di-carbocyclic arylaminocarbonyl substituted by C1-C3 alkyl, 
•amino, 

•mono- or di-Ci-Ca alkylamiao, 
•C1-C3 alkynylcarbonylamino, 

•C1-C3 alkynylcarbonylamino substituted by carbocyclic aryl, 
•carbocyclic arylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by C1-C3 alkyl, 
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•(carbocyclic aryl)NHC(0)NH, 

•(carbocyclic aryl)NHC(0)NH substituted by C1-C3 alkoxy, 

•(carbocyclic axyl)NHC(0)NH substituted by halogaaated C1-C3 alkoxy, 

•C1-C3 alkylthio, 

•halogenated C1-C3 alkylthio, 

•carbocyclic arylthio, 

•carbocyclic arylthio substituted by cyano, 

•C1-C3 alkylsulfonyl, 

•mono- or di-Ci-Cs alkylaniinosulfonyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
••C1-C7 alkyl, 
••halogenated C1-C7 alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••Ci-Cs alley!, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
(vi) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•nitro, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••C1-C3 alkylthio, 

••C1-C3 alkylthio substituted by carbocyclic aryl, 

••Ci-C3 alkylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 
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•C1-C3 alkoxy, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

•C1-C3 alkylthio, 

•C1-C3 alkenylthio, 

•carbocyclic arylthio, 

•C1-C3 alkylsulfonyl, 

•carbocyclic arylsulfonyl, 

•halogenated carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independentiy selected from 

••halogen, 

••nitro, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected frona 
••Ci-Cs alkyl, 
••halogenated C1-C3 alkyl; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), moipholino, 4-acetyl-piperazyl, or 4- 
phenyl-piperazyl; 
wherein R2a is H or C1-C3 alkyl; 

R2b is C1-C4 alkyl, C1-C4 alkyl substituted by substituent(s) independentiy selected from 

•hydroxy, 

•C1-C3 alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aryl, 
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•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

••-SO2NH2, 

•heterocyclyl, 

C3-C6 cycloalkyl, carbocyclic aryl, carbocyclic aryl substituted by substituent(s) 

independently selected from 

•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkoxy, 

or a group of Formula TV; 

wherein Boc is carbamic acid tert-hatyl ester and R3 is C1-C3 alkyl or C1-C3 alkyl 
substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by C1-C3 alkoxy; 

L is selected from Formula V - XEX; 

wherein R4 is H or C1-C3 alkyl; 

R5 is H, C1-C3 alkyl, or C1-C3 alkyl substituted by a substituted carbocyclic aryl; 

Y is -C(0)-; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, or biphenyl; 

carbocyclyl is 10,ll-dihydro-5-oxo-dibenzo[a,d]cycloheptyl, 1-oxo-indanyl, 9H- 
fluorenyl, 9-oxo-fluorenyl, acenaphthyl, anthraquinonyl, C-fluoren-9-ylidene, indanyl, 
indenyl, 1,2,3,4-tefrahydro-naphthyl, or bicyclo[2.2.1]hepteny; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, 1,3- 
dioxo-isoindolyl, lif-indolyl, lif-pyrrolyl, l-oxo-3i/-isobenzofiiranyl, 2,3-dihydro- 
benzo[l,4]dioxinyl, 2,3-dihydro-ben2:ofliryl, 2,4-dihydro-3-oxo-pyrazolyl, 2H- 
benzopyranyl, 2-oxo-benzopyranyl, 2-oxo-pyrrolidinyl, 3,4-dihydro-2iJ- 
benzo[b] [1 ,4]dioxepinyl, 4-oxo-l ,5,6,7-tetrahydro-indolyl, 4-oxo-3,4-dihydro-phthalazinyl, 
4-oxo-benzopyranyl, 9,10,10-trioxo-thioxanthenyl, 9if-xanthenyl, azetidinyl, 
benzimidazolyl, benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, cinnolyl, 
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fliryl, imidazolyl, isoxazolyl, morpholino, morpliolinyl, oxazolyl, oxolanyl, piperidyl, 
piridyl, pyrazolyl, pyridyl, pyrimidyl, pyrrolidyl, quinolyl, quinoxalyl, thiazolidyl, thiazolyl, 
thienyl, thiolanyl, tetrahydro-thienyl, benzoftiranyl, or benzothiazolyl; 
halogen is fluoro, chloro, bromo, or iodo. 

Other preferred compounds of this invention are those compounds of Formula I 

wherein, 

Q is Formula 11; 

Ri represents 
(i) Ci-Cio alkyl, 

Ci-Cio aUcyl substituted by substituent(s) independently selected from 
•oxo, 

•di-propylaminocarbonyl, 

•methoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by nitro, 

•heterocyclyloxy substituted by methyl, 

•substituted heterocyclyl-ethylideneaminooxy, 

•^erf-butoxycarbonylamino, 

•carbocyclic arylcarbonylamino, 

•C1-C2 alkylthio, 

•CrC2 alkylthio substituted by substituent(s) independently selected from 

••halogenated carbocyclic aryl, 

••carbocyclic aryl substituted by methoxy, 

•carbocychc arylthio, 

•hefrocyclylthio substituted by nitro, 

•hetrocyclylthio substituted by methyl, 

•C5-C6 cycloalkyl, 

•C5-C6 cycloaUcenyl, 

•carbocyclyl substituted by substituent(s) independently selected from 
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"halogen, 
••methyl, 
••methoxy, 

••ethenyl substituted by carbocyclic aryl substituted methylsulfinyl, 
•carbocydic aiyl, 

•carbocydic aryl substituted by substituent(s) independently selected from 

"halogen, 

••hydroxy, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic aryl, 

•••heterocyclyl, 

"C1-C4 alkoxy, 

••halogenated Ci-C4 alkoxy, 

••C1-C4 alkoxy substituted by carbocyclic aryl, 

••carbocyclic aryloxy, 

••halogenated mono-carbocyclic arylaminocarbonyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••C1-C2 alkyl, 

•• C1-C2 substituted by carbocyclic aryl, 
••methoxy, 

••methoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C3 alkenyl substituted by substituent(s) independently selected from 
•carbocychc aryl, 
•halogenated carbocyclic aryl, 
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•carbocyclic aryl substituted by nitro, 

(iii) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 

•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aryl, 

•carbocyclic aryl, 

(iv) carbocyclyl, 

(v) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyl, 

•Ci-Cp alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by methyl, 

••carbocyclic aryloxy, 

•C1-C7 alkoxy, 

•halogenated C1-C7 alkoxy, 

•C1-C7 alkoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methoxy, 
•amino, 

•di-methylamino, 

•propargynylcarbonylatnino substituted by carbocyclic aryl, 
•carbocyclic arylsulfonylamino substituted by methyl, 
•(carbocyclic aryl)NHC(0)NH substituted by halogenated methoxy, 
•halogenated methylthio, 
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•carbocyclic arylthio substituted by cyano, 
•di-propylamino sulfonyl, 

•mono- or di- ethylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic aryl, 

(vi) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•nitro, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 
••halogen, 

••methylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 

•methoxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methyl, 

•C1-C3 alkylthio, 

•propenylthio, 

•carbocyclic arylthio, 

•Ci-Ca alkylsulfonyl, 

•carbocyclic arylsulfonyl substituted by CrC4 alkyl, 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by methyl, 
•carbocyclic aryl substituted by nitro, 
•heterocyclyl; 

R2 is methylamhio or dimethylamino; 

L is selected from Formula Va, Vnia, or EXa; 
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wherein R4 and R5 are independently selected from H or C1-C3 alkyl; 
Y is -C(0)-; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, 9-oxo-fluorenyl, indenyl, anthraquinonyl, C-fluoren- 
9-ylidene, 1,2,3,4-tetrahydro-naphfhyl, or bicyclo[2.2.1]hepteny; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, 1,3- 
dioxo-isoindolyl, liJ-indolyl, liy-pyrrolyl, l-oxo-3J/-isobenzofuranyl, 2,3-dihydro- 
benzo[l,4]dioxinyl, 2,4-dihydro-3-oxo-pyrazolyl, 2i?-benzopyranyl, 2-oxo-benzopyranyl, 
3,4-dihydro-2iy-benzo[b] [1 ,4]dioxepinyl, 4-oxo-3,4-dihydro-phthalazinyl, 4-oxo- 
benzopyranyl, 9,10,10-trioxo-tMoxanthenyl, 9iy-xanthenyl, azetidinyl, benzimidazolyl, 
benzo[13]dioxolyl, benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, fuiyl, imidazolyl, isoxazolyl, 
morpholino, morpholinyl, oxolanyl, piperidyl, piridyl, pyrazolyl, pyridyl, quinolyl, 
quinoxalyl, thiazolidyl, thiazolyl, thienyl, thiolanyl, 2,3-dihydro-l-oxo-isoindolyl, 2,3- 
dihydro-benzofuryl, 2-oxo-pyrrolidinyl, 4-oxo-l,5,6,7-tetrahydro-indolyl, cimiolyl, 
pyrimidyl, pyrrolidyl, tetrahydro-thienyl, benzofuranyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Other more preferred compounds of this invention are those compounds of Formula I 
wherein, 

Q is Formula U; 
Ri represents 

(i) Ci-Cio alkyl substituted by substituent(s) independently selected from 
•0x0, 

•di-propylaminocarbonyl, 

•methoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aiyloxy, 

•halogenated carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by nitre, 

•heterocyclyloxy substituted by methyl, 

•substituted heterocyclyl-ethylideneamiuooxy, 

•ter^-butoxycarbonylamino, 
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•carbocyclic arylcarbonylamino, 
•C1-C2 alkylthio, 

•CrC2 alkylthio substituted by substituent(s) independently selected from 

••halogenated carbocyclic aryl, 

••carbocyclic aryl substituted by methoxy, 

•carbocyclic arylthio, 

•hetrocyclylthio substituted by nitro, 

•hetrocyclylthio substituted by methyl, 

•Cs-Cg cycloalkenyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, 

••methyl, 

••methoxy, 

••ethenyl substituted by carbocyclic aryl substituted methylsulfinyl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

••C1-C4 alkyl, 

••Ci-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic aryl, 

•••heterocyclyl, 

••C1-C4 alkoxy, 

••halogenated C1-C4 alkoxy, 

••C1-C4 alkoxy substituted by carbocyclic aryl, 

••carbocyclic aryloxy, 

••halogenated mono-carbocyclic arylaminocarbonyl, 

••carbocyclic aryl, 

"heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••CrC2 alkyl, 

142 



wo 03/028641 



PCT/US02/31059 



•• C1-C2 substituted by carbocyclic aryl, 
••methoxy, 

••methoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C3 alkenyl substituted by substitueiit(s) independently selected from 
•carbocyclic aryl, 

•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by nitro, 

(iii) C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

(iv) carbocyclyl, 

(v) carbocyclic aryl substituted by substituent(s) independently selected from 
•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C9 alkyl, 

•Ci-Cg alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by methyl, 

••carbocyclic aryloxy, 

•C1-C7 aUcoxy, 

•halogenated C1-C7 alkoxy, 

•C1-C7 alkoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methoxy, 
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•amino, 

•di-methylamino, 

•propargynylcarbonylaxnino substituted by carbocyclic aryl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•(caxbocyclic aryl)NHC(0)NH substituted by halogenated methojcy, 

•halogenated methylthio, 

•carbocyclic arylthio substituted by cyano, 

•di-propylamino sulfonyl, 

•mono- or di- ethylaminocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic aryl, 

(vi) or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•nitro, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 
••halogen, 

••methylthio substituted by halogenated carbocyclic aryl, 

••carbocyclic aryl, 

••halogenated carbocyclic aiyl, 

••heterocyclyl, 

•methoxy, 

•carbocyclic aryloxy, 

•carbocycUc aryloxy substituted by methyl, 

•C1-C3 alkylthio, 

•propenylthio, 

•carbocyclic arylthio, 
•C1-C3 alkylsulfonyl, 
•carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 
•carbocycHc aryl, 
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•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by methyl, 
•carbocyclic aryl substituted by nitro, 
•heterocyclyl; 

R2 is methylamino or dimethylamino; 

L is selected from Formula XX - XXU; 




Yis -C(0)-; 

wherein carbocyclic aryl is phenyl, naphthyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, 9-oxo-fluorenyl, indenyl, anthraquinonyl, C-fluoren- 
9-ylidene, 1,2,3,4-tetrahydro-iiaphthyl, or bicyclo[2.2.1]hepteny; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, IH- 
indolyl, li7-pyrrolyl, 2,4-dihydro-3-oxo-pyrazolyl, 2iT-benzopyranyl, 4-oxo-benzopyraayl, 
azetidinyl, benzo[b]thienyl, furyl, isoxazolyl, morpholinyl, piperidyl, piridyl, pyrazolyl, 
pyridyl, quinolyl, thiazolidyl, thiazolyl, thienyl, thiolanyl, 2,3-dihydro-l-oxo-isoindolyl, 
2,3-dihydro-benzofuryI, 2-oxo-benzopyranyl, 2-oxo-pyrrolidinyl, 4-oxo-l,5,6,7-tetrahydro- 
indolyl, 9i7-xanthenyl, cinnolyl, imidazolyl, morpholino, pyrimidyl, pyrrohdyl, tetrahydro- 
thienyl, benzofuranyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Further other more preferred compounds of this mvention are those compounds of 
Formula! wherein, 

Q is Formula 11; 
Ri represents 

(i) C1-C5 alkyl substituted by substituent(s) independently selected from 
•0x0, 

•di-propylaminocarbonyl, 

145 



wo 03/028641 



PCT/US02/31059 



•metlioxy substituted by carbocyclic aryl, 

•methylcarbonyloKy, 

•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by nitro, 

•heterocyclyloxy substituted by methyl, 

•substituted heterocyclyl-ethylideneaminooxy, 

•?er^-butoxycarbonylamino, 

•carbocyclic arylcarbonylamino, 

•C1-C2 alkylthio, 

•C1-C2 alkylthio substituted by substituent(s) independently selected from 

••halogenated carbocycUc aryl, 

••carbocyclic aryl substituted by methoxy, 

•carbocyclic arylthio, 

•hetrocyclylthio substituted by nitro, 

•hetrocyclylthio substituted by methyl, 

•cyclohexenyl, 

•carbocyclyl substituted by substituent(s) independently selected from 

••halogen, . 

••methyl, 

••methoxy, 

••ethenyl substituted by carbocyclic aryl substituted methylsulfinyl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••nitro, 

•• CrC4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••0x0, 

•••carbocyclic aryl, 
•••heterocyclyl, 
••C1-C2 allcoxy, 
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"halogenated C1-C2 alkoxy, 

••C1-C2 alkoxy substituted by carbocyclic aryl, 

••carbocyclic aryloxy, 

"halogenated mono-carbocyclic arylaminocarbonyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
•.C1-C2 alkyl, 

•• C1-C2 substituted by carbocyclic aiyl, 
••mefhoxy, 

••methoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 

(ii) C2-C3 alkenyl substituted by substituent(s) independently selected from 
•carbocyclic aryl, 

•halogenated carbocyclic aiyl, 
•carbocyclic aryl substituted by nitro, 

(iii) C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•methyl substituted by 0x0, 

•methyl substituted by carbocyclic aryl, 

•carbocyclic aryl, 

(iv) carbocyclyl, 

(v) carbocyclic aryl substituted by substituent(s) independently selected from 
•halogen, 

•hydroxy, 

•cyano, 

•nitro, 

•C1-C4 alkyl, 

•C1-C2 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic aryl, 
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••carbocyclic aryl substituted by methyl, 

"carbocyclic aryloxy, 

•C1-C2 alkoxy, 

•halogenated C1-C2 alkoxy, 

•Ci-Ca alkoxy substituted by carbocyclic aryl, 

•methylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by methoxy, 
•amino, 

•di-methylamino, 

•propargynylcarbonylamino substituted by carbocyclic aryl, 

•carbocyclic arylsulfonylamino substituted by methyl, 

•(carbocyclic aryl)NHC(0)NH substituted by halogenated methoxy, 

•halogenated methylthio, 

•carbocyclic aryllMo substituted by cyano, 

•di-propylamino sulfonyl, 

•naono- or di- ethylanoinocarbonyl substituted by carbocyclic aryl, 
•carbocyclic aryl, 

•heterocyclyl substituted by methyl, 

•heterocyclyl substituted by halogenated carbocyclic aryl, 

(vi) or heterocyclyl substituted by substituent(s) independently selected firom 

•halogen, 

•nitro, 

•Ci-C4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 
••halogen, 

••methylthio substituted by halogenated carbocycUc aryl, 

••carbocyclic aryl, 

••halogenated carbocyclic aryl, 

••heterocyclyl, 

•methoxy, 

•carbocyclic aryloxy, 
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•carbocyclic axyloxy substituted by methyl, 

•C1-C3 alkylthio, 

•propenylthio, 

•carbocyclic arylthio, 

•C1-C3 alkylsulfonyl, 

•carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by methyl, 

•carbocyclic aiyl, 

•halogenated carbocyclic aryl, 

•carbocyclic aryl substituted by methyl, 

•carbocyclic aryl substituted by nitro, 

•heterocyclyl; 

R2 is methylamino or dimetiiylamino; 

L is selected from Formula XX - XXII; 

Y is -C(0)-; 

wherein carbocyclic aryl is phenyl , naphthyl, or biphenyl; 

carbocyclyl is 1-oxo-indanyl, indenyl, 9-oxo-fluorenyl, 1,2,3,4-tetrahydro-naphthyl, 
or bicyclo[2.2.1]hepteny; 

heterocyclyl is Iff-indolyl, 2,4-diliydro-3-oxo-pyrazolyl, fiiryl, pyrazolyl, pyridyl, 
thienyl, 1,2,3-triazolyl, liJ-pyrrolyl, 2,3-dihydro-l-oxo-isoindolyl, 2,3-dihydro-benzofuryl, 
liiT-benzopyranyl, 2-oxo-benzopyranyl, 4-oxo-l,5,6,7-tetrahydro-indolyl, imidazolyl, 
isoxazolyl, morpholino, morpholinyl, pyrazolyl, pyrimidyl, quinolyl, thiazolyl, tetrahydro- 
thienyl, benzofuranyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preffered; 
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Other more preferred compounds of this invention are those compounds of Formula 
I wherein, 

Q is Formula 11; 
Ri represents 

(i) Ci-Cio alkyl, 

Ci-Cio alkyl substituted by substituent(s) independently selected from 
•C5-C6 cycloalkyl, 
•carbocyclic aryl, 
•heterocyclyl, 

(ii) C3-C6 cycloalkyl, 

(iii) carbocyclic aryl, 

(iv) or heterocyclyl; 

R2 is methylamino or dimethylamino; 
L is selected from Formula XX - XXH; 
Y is -C(0)s 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, or biphenyl; 

heterocyclyl is 1,3-dioxo-isoindolyl, lii-indolyl, l-oxo-3^f-isobenzoftiranyl, 2,3- 
dihydro-benzo[l,4]dioxinyl, 3,4-dihydro-2i?-benzo[b][l,4]dioxepinyl, 4-oxo-3,4-dihydro- 
phthalazinyl, 9,10,10-trioxo-thioxanthenyl, Pi^-xanthenyl, benzimidazolyl, 
benzo[l,3]dioxolyl, ben2o[2,l,3]oxadiazolyl, benzo[b]thienyl, fiiiyl, imidazolyl, isoxazolyl, 
morpholino, oxolanyl, piperidyl, pyridyl, quinoxalyl, thienyl, quinolyl, or benzothiazolyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Further other more preferred compounds of this iavention are those compounds of 
Formiila I wherein, 

Q is Formula II; 
Ri represents 

(i) C1-C4 alkyl, 

C1-C4 alkyl substituted by substituent(s) independently selected from 

•cyclopentyl, 

•carbocyclic aryl, 

•heterocyclyl, 
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(ii) carbocyclic aryl, 

(iii) or heterocyclyl; 

R2 is methylamino or dimethylamino; 
L is selected from Formula XX - XXII; 
Yis-C(O)-; 

wherein carbocyclic aryl is phenyl, naphthyl, anthranyl, or biphenyl; 
heterocyclyl is Pif-xanthenyl, benzo[l,3]dioxolyl, benzo[2,l,3]oxadiazolyl, 
benzo[b]thienyl, thienyl, IJ^-indolyl, quinoxalyl, quinolyl, or benzothiazolyl; 
halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preffered; 
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Preferred compounds of this invention are those compounds of Formula I wherein, 
Q is Formula II; 
Ri represents 
(i) Ci-Cio alkyl, 

Ci-Cio alkyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•0X0, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by substituent(s) independently selected from 

••carbocyclic aiyl, 

••heterocyclyl, 

••heterocyclyl substituted by C1-C3 alkyl, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by C1-C3 alkoxy, 
••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 
•••mono- or di-Ci-Cs alkylamino, 

•••mono- or di-Ci-Cs alkylamino substituted by carbocyclic aryl, 

•••mono- or di-Ci-Ca allcylamino substituted by halogenated carbocyclic aiyl, 

•mono- or di-Ci-Cs alkylamino, 

•mono- or di-Ci-C3 alkylamino substituted by substituent(s) independentiy selected from 
••cyano, 

••carbocyclic aryl, 
••heterocyclyl, 

•mono- or di-carbocyclic arylamino, 

•mono- or di-carbocyclic arylamino substituted by C1-C3 alkyl, 
•C1-C3 alkylcalbonylamino, 
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•C1-C4 alkoxycalbonylamino, 
•carbocyclic aiylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by substituent(s) independently selected from 

••nitro, 

"CrCa alkyl, 

••mono- or di-Ci-Cs alkylamino, 
•C1-C3 alkylthio, 

•Ci-Cs alkylthio substituted by substituent(s) independently selected from 
••mono- or di-carbocyclic arylamino, 
••halogenated mono- or di-carbocyclic arylamino, 
••carbocyclic aryl, 

••carbocycHc aiyl substituted by substituent(s) independently selected from 
•••halogen, 
•••C1-C3 alkoxy, 
•carbocyclic arylthio, 

•carbocyclic arylthio substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

•carbocycUc aiylsulfonyl, 

•halogenated carbocyclic arylsulfonyl, 

•heterocyclylthio, 

•Ca-Ce cycloalkyl, 

•Cs-Cg cycloalkyl substituted by C1-C3 alkyl, 
•carbocyclyl, 

•carbocyclyl substituted by substituent(s) independently selected from 
••halogen, 
••Ci-C3 all<yl, 
••C2-C3 alkenyl, 

••C2-C3 alkenyl substituted by carbocyclic aryl, 

••C2-C3 alkenyl substituted by carbocyclic aryl substituted C1-C3 alkylsulfinyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
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••halogen, 
••hydroxy, 
••nitro, 
••C1-C4 alkyl, 

••C1-C4 alkyl substituted by substituent(s) independently selected from 

•••halogen, 

•••hydroxy, 

•••carbocyclic aryl, 

•••mono- or di-carbocyclic arylamino, 

•••mono- or di-carbocyclic arylamino substituted by substituent(s) independently selected 
from 

••••halogen, 

••••nitro, 

••••C1-C3 alkyl, 

••••C1-C3 alkoxy, 

••••halogenated C1-C3 alkoxy, 

••C1-C3 alkoxy, 

••C1-C3 alkoxy substituted by substituent(s) independently selected from 

•••halogen, 

•••carbocycUc aryl, 

••carbocyclic aryloxy, 

••C1-C3 alkoxycarbonyl, 

••mono- or di-Cj-Cs alkylamino, 

••C1-C3 alkylthio, 

••halogenated C1-C3 alkylthio, 

••Ci-C3 alkylsulfonyl, 

••C3-C6 cycloalkyl, 

••carbocyclic aryl, 

••heterocyclyl, 

•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••C1-C3 alkyl, 
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••C1-C3 alkoxy, 

"C1-C3 alkoxy substituted by carbocyclic aryl, 
••carbocyclic aryl, 
"halogenated carbocyclic aiyl, 
(ii) C2-C8 alkenyl, 

C2-Cg alkenyl substituted by substituent(s) independently selected from 

•halogen, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aiyl, 
•carbocyclic aryl, 

•carbocycHc aryl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••Ci-Cs alkoxy, 

••halogenated C1-C3 alkoxy, 

•heterocyclyl, 

•heterocyclyl substituted by nitro, 

(iii) C2-C4 alkynyl, 

C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) C3-C6 cycloalkyl, 

C3-C6 cycloalkyl substituted by substituent(s) independently selected from 
•C1-C3 alkyl, 

•C1-C3 alkyl substituted by substituent(s) independently selected from 

••hydroxy, 

••0x0, 

••carbocyclic aryl, 

•mono- or di-Ci-Cs aJkylamino, 

•mono- or di-Ci-Cs alkylamino substituted by carbocyclic aryl, 
•carbocyclic aryl, 

(v) C3-C6 cycloalkeyl, 

C3-C6 cycloalkeyl substituted by C1-C3 alkyl, 

(vi) carbocyclyl, 
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carbocyclyl substituted by substituent(s) independently selected from 

•hydroxy, 

•nitro, 

(vii) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nifro, 

•C1-C9 alkyl, 

•C1-C9 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••hydroxy, 

••0x0, 

••C1-C3 alkoxy, 

••carbocyclic aryloxy, 

••mono- or di-Ci-Ca alkylamino-N-oxy, 

••mono- or di-Ci-Cs alkylamino, 

••mono- or di-Ci-Cs alkylamino substituted by carbocyclic aiyl, 
••mono- or di-carbocyclic arylamino, 

••mono- or di-carbocyclic arylamino substituted by C1-C3 alkoxy, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
••heterocyclyl, 

••heterocyclyl substituted by C1-C3 alkyl, 
•C2-C3 alkenyl, 

•C2-C3 alkenyl substituted by carbocyclic aryl, 
•C1-C9 alkoxy, 

•C1-C9 alkoxy substituted by substituent(s) independently selected from 

••hydroxy, 

••halogen, 

••carboxy, 
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••mono- or di-Ci-Cs alkylamino, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected from 
•••heterocyclyl, 

•••heterocyclyl substituted by substituent(s) independently selected fix>m 

••••halogen, 

••••Ci-Cs alkyl, 

••••halogenated Ci-Cs alkyl, 

•C2-C3 alkenyloxy, 

•C1-C3 alkylcarbonyloxy, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected j&om 

••halogen, 

••Ci-C4 alkyl, 

••halogenated C1-C4 alkyl, 

••C1-C3 alkoxy, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

•(carbocyclic aryl)S(0)20, 

•carboxy, 

•C1-C3 alkoxycarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl, 

•mono- or di-Ci-Cs alkylaminocarbonyl substituted by carbocyclic aryl, 
•amino, 

•mono- or di-Ci-C4 alkylamino, 

•mono- or di-Ci-C4 alkylamino substituted by cyano, 

•mono- or di-carbocyclic arylamino, 
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•C1-C3 alkylcarbonylamino, 
•carbocyclic aiylsulfonylamino, 

•carbocyclic arylsulfonylamino substituted by C1-C3 alkyl, 
•(carbocyclic aryl)NHC(0)NH, 

•(carbocyclic aryl)NHC(0)NH substituted by C1-C3 alkoxy, 

•(carbocyclic aryl)NHC(0)NH substituted by halogauated C1-C3 alkoxy, 

•Ci-C3 alkylthio, 

•halogenated C1-C3 alkylthio, 

•carbocyclic arylthio, 

•halogenated carbocyclic arylthio, 

•carbocyclic arylthio substituted by C1-C3 alkyl, 

•heterocyclylthio, 

•C1-C3 alkylsulfonyl, 

•mono- or di-Ci-Cs alkylaminosulfonyl, 

•carbocyclic aryl, 

•carbocyclic aiyl substituted by substituent(s) independently selected from 
••Ci-Cv alkyl, 
••halogenated Ci-C? alkyl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) independently selected from 
••C1-C3 alkyl, 
••carbocyclic aryl, 
••halogenated carbocyclic aryl, 
(viii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•nitre, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by substituent(s) independently selected from 
••halogen, 
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••hydroxy, 

••0X0, 

••C1-C3 alkylcarbonyloxy, 
••C1-C3 alkoxycarbonyl, 
••C1-C3 alkylthio, 

••C1-C3 alkylthio substituted by carbocyclic aryl, 

••C1-C3 alkylthio substituted by halogenated carbocyclic aiyl, 

••carbocyclic aryl, 

••carbocyclic aryl substituted by substituent(s) independently selected from 

•••halogen, 

•••nitro, 

••heterocyclyl, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by carbocyclic aryl, 
•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by C1-C3 alkyl, 

•mono- or di-Ci-Cs alkylanaino, 

•C1-C4 alkylcarbonylamino, 

•C1-C3 alkylthio, 

•carbocyclic arylthio, 

•halogenated carbocycUc arylthio, 

•carbocyclic arylthio substituted by C1-C3 alkoxycarbonyl, 
•heterocyclylthio, 

•heterocyclylthio substituted by C1-C3 alkyl, 
•C1-C3 aJkylsulfonyl, 
•carbocyclic arylsulfonyl, 

•carbocyclic arylsulfonyl substituted by C1-C4 alkyl, 
•C1-C3 alkoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 
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..C1-C3 alkyl, 
••halogenated Ci-Cs alkyl, 
"Ci-Cs alkoxy, 
••halogenated C1-C3 alkoxy, 
•heterocyclyl, 

•heterocyclyl substituted by substitueiit(s) independently selected from 
••Ci-Cs alkyl, 
••halogenated C1-C3 alkyl, 
••C1-C3 alkoxy, 
••CrCs alkoxycarbonyl; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), moipholino, 4-acetyl-piperazyl, or 4- 
phenyl-piperazyl; 
wherein R2a is H or C1-C3 alkyl; 

R2b is C1-C4 alkyl, C1-C4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•C1-C3 alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

..-SO2NH2, 

•heterocyclyl, 

C3-C6 cycloalkyl, carbocychc aryl, carbocyclic aryl substituted by substituent(s) 

independently selected from 

•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 
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wherein Boc is caxbamic acid tert-hvttyl ester and R3 is Ci-Cs alkyl or C1-C3 alkyl 
substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•carbocyclic aryl substituted by C1-C3 alkoxy; 

L is selected from Formula V - XIX; 

wherein R4 is H or C1-C3 alkyl; 

R5 is H, Ci-Cs alkyl, or C1-C3 alkyl substituted by a substituted carbocyclic aryl; 
Yis -(CH2)m,misOor 1; 

wherein carbocyclic aryl is phenyl, naphthyl, phenanthryl, or biphenyl; 
carbocyclyl is 9i?-fluorenyl, 9-oxo-fluorenyl, acenaphthyl, anthraqiiinonyl, indanyl, 
or indenyl; 

heterocyclyl is 1,2,3-thiadiazolyl, 1,2,3-triazolyl, l,2-dihydro-3-oxo-pyrazolyl, 
1,3,4-thiadiazolyl, 1,3-dioxo-isoindolyl, 1,3-dioxolanyl, lif-indolyl, lff-pyTrolo[2,3- 
c]pyridyl, l/Z'-pyrrolyl, 2,2',5',2"-terthiophenyl, 2,2'-bithiophenyl, 2,3-dihydro-l-oxo- 
isoindolyl, 2,3-dihydro-beiizo[l,4]dioxinyl, 2,3-dihydro-benzofuryl, 2,4-dihydro-3-oxo- 
pyrazolyl, 21?-benzopyraiiyl, 2-oxo-pyrrolidinyl, 3,4-dihydro-2i¥-benzo[l,4]oxa2;inyl, 3,4- 
dihydro-2if-benzo[b][l,4]dioxepinyl, 4/Z-benzo[l,3]dioxinyl, 4i7-benzopyranyl, 4-oxo- 
1,5,6,7-tetrahydro-indolyl, 4-oxo-benzopyranyl, 9i/-carbazolyl, 9i/-xanthenyl, azetidinyl, 
benzimidazolyl, benzo[l,3]dioxolyl, benzo[b]thienyl, benzofuiyl, benzothiazolyl, furyl, 
iinidazo[2,l-b]thiazolyl, imidazolyl, isoxazolyl, morpholino, morpholinyl, oxolanyl, 
piperazyl, piperidyl, pyrazolo[5,l-b]thiazolyl, pyrazolyl, pyridyl, pyrimidyl, pyrrolidyl, 
quinolyl, quinoxalyl, thiazolidyl, thiazolyl, thienyl, or thiolanyl; 

halogen is fluoro, chloro, bromo, or iodo. 

Other preferred compounds of this invention are those compounds of Formula I 
wherein, 

Q is Formula U; 
Ri represents 

(i) Ci-Cio alkyl substituted by substituent(s) independently selected from 
•methoxy, 

•methoxy substituted by carbocyclic aryl, 
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•carbocyclic aryloxy, 

•halogenated carbocyclic aryloxy, 

•mono-Ci-C2 aJkylamino substituted by cyano, 

•mono- or di-Ci-Ca alkylamino substituted by carbocyclic aiyl, 

•mono-carbocyclic aiylamino, 

•mono-carbocyclic arylamino substituted by methyl, 

•carbocyclic arylsulfonylamiao substituted by methyl, 

•carbocyclic aiyl, 

•carbocyclic aryl substituted by substitueiit(s) independently selected from 

••halogen, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 alkyl substituted by carbocyclic aryl, 
••C1-C4 alkyl substituted by hydroxy, 
••C1-C2 alkoxy, 
"halogenated C1-C2 alkoxy, 
•heterocyclyl substituted by carbocyclic aryl, 

(ii) C2-C8 alkenyl substituted by substituent(s) independently selected from 
•methoxy substituted by carbocyclic aryl, 

•carbocyclic aryl, 

•carbocyclic ar}d substituted by methoxy, 

(iii) C2-C4 alkynyl substituted by carbocyclic aryl, 

(iv) cyclohexyl substituted by carbocyclic arylmethyl, 

(v) carbocyclyl, 

(vi) carbocyclic aiyl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•amino, 

•C1-C9 alkyl. 

•halogenated Ci-Cg alkyl, 
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•C1-C9 alkoxy, 

•C1-C9 alkoxy substituted by substituent(s) independently selected from 
••halogen, 

••halogenated carbocyclic aiyl, 
•propenyloxy, 

•methylamino, 

•di-Ci-C2 alkylamino, 

•di-Ci-C2 alkylamino substituted by cyano, 

•methylthio, 

•halogenated methylthio, 
(vii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•C1-C4 alkyl, 

•C1-C4 alkyl substituted by hydroxy, 
•C1-C4 alkyl substituted by carbocyclic aryl, 
•methoxy, 

•C1-C2 alkoxycarbonyl, 

•carbocyclic arylthio substituted by methoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aiyl substituted by substituent(s) independently selected from 
••halogen, 

••halogenated methyl, 
•heterocyclyl; 

R2 is methylamino or dimethylamino; 

L is selected from Formula Va, Villa, or IXa; 

wherein R4 and R3 are independently selected from H or C1-C3 alkyl; 

Yis -(CH2)m,misOor 1; 

wherein carbocyclic aryl is phenyl, naphthyl, phenanthtyl, or biphenyl; 
carbocyclyl is 9J?-fluorenyl, acenaphthyl, or anthraquinonyl; 
heterocyclyl is 1,2,3-thiadiazolyl, l,2,3-tria2olyl, l,2-dihydro-3-oxo-pyra2;olyl, 1,3- 
dioxolanyl, lif-indolyl, lif-pyrrolyl, 2,2',5*,2"-terthiophenyl, 2,2'-bithiophenyl, 2,3- 
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dihydro-benzo[l,4]dioxinyl, 3,4-dihydro-2i?-benzo[l,4]oxazinyl, 4-oxo-benzopyranyl, 9H- 
carbazolyl, 9if-xanthenyl, benzimidazolyl, benzo[l,3]dioxolyl, benzo[b]thienyl, benzofuryl, 
benzothiazolyl, furyl, imidazolyl, isoxazolyl, oxolanyl, pyrazolo[5,l-b]thiaz»lyl, pyrazolyl, 
pyridyl, pyrimidyl, quinolyl, quinoxalyl, thiazolidyl, thiazolyl, thienyl, 2ff-beiizopyraayl, 
4i7-benzo[l,3]dioxinyl, azetidinyl, imidazo[2,l-b]thiazolyl, morpholinyl, or 2,3-dihydro- 
benzofuryl; 

halogen is fluoro, chloro, bromo, or iodo. 

Other more preferred compounds of this invention are those compounds of Formula I 
wherein, 

Q is Formula U; 

Ri represents 

(i) C1-C7 alkyl substituted by substituent(s) independently selected from 
•methoxy, 

•methoxy substituted by carbocyclic aryl, 
•carbocyclic aryloxy, 
•halogenated carbocyclic aiyloxy, 
•mono-ethylamino substituted by cyano, 
•di-methylamino substituted by carbocyclic aryl, 
•mono-carbocyclic arylamino, 
•mono-carbocyclic arylamino substituted by methyl, 
•carbocyclic arylsulfonylamino substituted by methyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C4 alkyl, 

••C1-C4 alkyl substituted by carbocyclic aryl, 
••CrC4 alkyl substituted by hydroxy, 
••metoxy, 

••halogenated methoxy, 

•heterocyclyl substituted by carbocyclic aryl, 
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(ii) C2-C7 alkenyl substituted by substituent(s) independently selected from 
•methoxy substituted by carbocyclic aryl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by methoxy, 

(iii) butynyl substituted by carbocyclic aryl, 

(iv) cyclohexyl substituted by carbocyclic arylmethyl, 

(v) carbocyclyl, 

(vi) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•hydroxy, 

•cyano, 

•amino, 

•C1-C2 alkyl, 

•halogenated methyl, 

•C1-C3 alkoxy, 

•C1-C3 alkoxy substituted by substituent(s) independently selected from 
••halogen, 

••halogenated carbocyclic aryl, 

•propenyloxy, 

•di-Ci-C2 alkylamino, 

•di-Ci-C2 alkylamino substituted by cyano, 

•methylthio, 

•halogenated methylthio, 

(vii) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 
•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkyl substituted by hydroxy, 
•C1-C3 alkyl substituted by carbocyclic aryl, 
•methoxy, 
•ethoxycarbonyl, 
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•carbocyclic arylthio substituted by methoxycarbonyl, 
•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 
••halogen, 

••halogenated methyl, 
•heterocyclyl; 

R2 is methylamino or dimethylamino; 

L is selected from Formxila XX - XXII; 

Yis-(CH2)m,mis0or 1; 

wherein carbocyclic aryl is phenyl, naphthyl, or biphenyl; 
carbocyclyl is acenaphthyl; 

heterocyclyl is liZ-indolyl, l//-pyrrolyl, 2,3-dihydro-benzo[l,4]dioxinyl, 9H- 
carbazolyl, benzo[l,3]dioxolyl, faryl, pyrazolyl, thienyl, 4-oxo-benzopyranyl, azetidinyl, 
imidazo[2,l-b]thiazoIyl, pyridyl, imidazolyl, 2,3-dihydro-benzoftiryl, or benzo[b]thienyl;; 

halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preffered; 
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Preferred compounds of this invention are those compounds of Formula I wherein, 
Q is Formula U; 
Ri represents 

(i) Ci-Ci6alkyl, 

C1-C16 aUcyl substituted by substituent(s) independently selected from 

•halogen, 

•carbocyclyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••nitro, 

••C1-C3 alkyl, 

••halogenated C1-C3 allcyl, 

(ii) C2-C3 alkenyl, 

C2-C3 alkenyl substituted by carbocyclic aryl, 

(iii) carbocyclic aryl, 

carbocyclic aryl substituted by substituent(s) independently selected from 

•halogen, 

•cyano, 

•nitro, 

•C1-C5 alkyl, 

•C1-C5 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

•C2-C3 alkenyl, 
•C1-C4 alkoxy, 

•C1-C4 alkoxy substituted by substituent(s) independently selected from 

••halogen, 

••heterocyclyl, 

••halogenated heterocyclyl, 

•carbocyclic aryloxy, 

•carbocyclic aryloxy substituted by substituent(s) independently selected from 
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••halogen, 

• '111110, 

•heterocyclyloxy, 

•heterocyclyloxy substituted by substituent(s) independently selected j&om 

••halogen, 

••C1-C3 alkyl, 

••halogenated C1-C3 alkyl, 

•C1-C3 aUcoxycarbonyl, 

•mono- or di-Ci-C4 alkylamino, 

•C1-C3 alkylcarbonylamino, 

•carbocyclic aryl diazo, 

•carbocyclic aryl diazo substituted by mono- or di- C1-C3 alkylamino, 
•C1-C3 alkylsulfonyl, 
•carbocyclic aryl, 
(iv) heterocyclyl, 

or heterocyclyl substituted by substituent(s) independently selected from 

•halogen, 

•C1-C3 alkyl, 

• C1-C3 alkyl substituted by substituent(s) independently selected from 

••halogen, 

••0x0, 

••carbocyclic arylcarbonylamino, 
••halogenated carbocyclic arylcarbonylamino, 
••heterocyclyl, 

••heterocyclyl substituted by substituent(s) independently selected from 

•••halogen, 

•••C1-C3 alkyl, 

•••halogenated C1-C3 alkyl, 

•C1-C3 alkoxy, 

•C1-C3 alkylcarbonylamino, 

•carbocyclic arylsulfonyl, 

•C1-C3 alkoxycarbonyl, 
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•carbocyclic aryl, 
•halogenated carbocyclic aryl, 
•heterocyclyl, 

•heterocyclyl substituted by substituent(s) iudependently selected from 
••halogen, 
••C1-C3 alkyl, 
••halogenated C1-C3 alkyl; 

R2 is -NHNH2, -NHNHBoc, -N(R2a)(R2b), morpholino, 4-acetyl-piperazyl, or 4- 
phenyl-piperazyl; 
wherein R2a is H or C1-C3 alkyl; 

R2b is C1-C4 alkyl, Ci-C4 alkyl substituted by substituent(s) independently selected from 

•hydroxy, 

•C1-C3 alkoxy, 

•amino, 

•-NHBoc, 

•C3-C6 cycloalkyl, 

•carbocyclic aryl, 

•carbocyclic aryl substituted by substituent(s) independently selected from 

••halogen, 

••C1-C3 alkyl, 

••C1-C3 alkoxy, 

••-SO2NH2, 

•heterocyclyl, 

Cs-Cg cycloalkyl, carbocyclic aryl, carbocyclic aryl substituted by substituent(s) 

independently selected from 

•halogen, 

•C1-C3 alkyl, 

•C1-C3 alkoxy, 

or a group of Formula IV; 

wherein Boc is carbamic acid tert-hvctyl ester and R3 is C1-C3 alkyl or C1-C3 alkyl 
substituted by substituent(s) independently selected from 
•carbocyclic aryl, 
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•halogenated carbocyclic aryl, 

•carbocyclic aryl substituted by C1-C3 alkoxy; 

L is selected from Formula V - XIX; 

wherein R4 is H or Ci-Cs alkyl; 

R5 is H, C1-C3 alkyl, or C1-C3 aUcyl substituted by a substituted carbocyclic aryl; 

Yis -S(0)2-; 

wherein carbocyclic aryl is phenyl, naphthyl, or biphenyl; 

carbocyclyl is 7,7-dimethyl-2-oxo-bicyclo[2.2.1]heptyl; 

heterocyclyl is 1,2,3,4-tetrahydro-isoquinolyl, 1,2,3-thiadiazolyl, li^-pyrrolyl, 
benzo[2,l,3]oxadiazolyl, benzo[b]thienyl, furyl, imidazolyl, isoxazolyl, pyrazolyl, pyridyl, 
quinolyl, thiazolyl, or thienyl; 

halogen is fluoro, chloro, bromo, or iodo. 

The following compounds are specially preffered; 
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; or, in case of, a salt thereof. 
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Preferred compounds of this invention are those compounds of Formula I wherein, 
Q is Fomura H; 

Ri is selected from H, -COa'Bu, or -COaBn (Bn is a benzyl group); 
R2 is methylamino or dimethylamino; 
L is selected from Formula XX - XXII; 
Y is a single bond; 
or a salt thereof. 

One embodiment of the invention includes any compound of the invention which 
selectively binds an MCH receptor, such selective binding is preferably demonstrated by a 
Ki for one or more other GPCR(s), preferably MP Y, being at least 10-fold greater than the Ki 
for any particular MCH receptor, preferable MCHRl . 

As used herein, the term "alkyl" is intended to denote hydrocarbon compounds 
including straight chain and branched chain, including for example but not limited to methyl, 
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, tert-pentyl, n- 
hexyl, and the like. 

The term "alkoxy^' is intended to denote substituents of the formula 

-0-alkyl. 

At various places m the present specification substituents of compounds of the 
invention are disclosed in groups. It is specifically intended that the invention include each 
and every individual subcombination of the members of such groups. 
G-protein coupled receptors (GPCRs) represent a major class of cell surface receptors with 
which many neurotransmitters iateract to mediate their effects. GPCRs are predicted to have 
seven membrane-spanning domains and are coupled to their effectors via G-proteins linking 
receptor activation with intracellular biochemical sequelae such as stimulation of adenylyl 
cyclase. Melanin Concentrating Hormone (MCH), a cyclic peptide, has been identified as 
the endogenous ligand of the orphan G-protein coupled receptor SLC-1 . See, for example, 
Shimomura et al., Biochem. Biophys. Res. Commun. 261, 622-26 (1999). Studies have 
indicated that MCH acts as a neurotransmitter/modulator/regulator to alter a number of 
behavioral responses. 

Mammalian MCH (19 amino acids) is highly conserved between rat, mouse, and 
human, exhibiting 100% amino acid identity, but its physiological roles are less clear. MCH 
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has been reported to participate in a variety of processes including feeding, water balance, 
energy metabolism, general arousal/attention state, memory and cognitive functions, and 
psychiatric disorders. For reviews, see 1. Baker, Int. Rev. Cytol. 126:1-47(1991); 2. Baker, 
TEM 5:120-126 (1994); 3. Nahon, Critical Rev. inNeurobiol 221:221-262, (1994); 4. 
Knigge et al.. Peptides 18(7): 1095-1 097, (1996). The role of MCH in feeding or body 
weight regulation is supported by Qu et al., Nature 380:243-247, (1996), demonstrating that 
MCH is over expressed in the hypothalamus of ob/ob mice compared with ob/+mice, and 
that fasting further increased MCH mRNA in both obese and normal mice durkig fasting. 
MCH also stimulated feeding in normal rats when injected into the lateral ventricles as 
reported by Rossi et al., Endocrinology 138:351-355, (1997). MCH also has been reported 
to functionally antagonize the behavioral effects of a-MSH; see: Miller et al.. Peptides 
14:1-10, (1993); Gonzalez et al, Peptides 17:171-177, (1996); and Sanchez et al, Peptides 
18:3933-396, (1997). In addition, stress has been shown to increase POMC mRNA levels 
while decreasing the MCH precursor preproMCH (ppMCH) mRNA levels; Presse et al., 
Endocrmology 131:1241-1250, (1992). Thus MCH may serve as an integrative 
neuropeptide involved in the reaction to stress, as well as in the regulation of feeding and 
sexual activity; Baker, Int. Rev. Cytol. 126:1-47, (1991); Knigge et al.. Peptides 17:1063- 
1073, (1996). 

The localization and biological activities of MCH peptide suggest that the 
modulation of MCH receptor activity may be useful in a nxmiber of therapeutic applications. 
MCH is expressed in the lateral hypothalamus, a brain area implicated in the regulation of 
thirst and hunger: Gxillon et al.. Neuropeptides 31:131-136, (1997); recently orexins A and 
B, which are potent orexigenic agents, have been shown to have very similar localization to 
MCH in the lateral hypothalamus; Sakurai et al., CeU 92:573-585 (1998). MCH mRNA 
levels in this brain region are increased in rats after 24 hours of food-deprivation; Herve and 
Fellmann, Neurpeptides 31 :237-242 (1997); after insulin injection, a significant increase in 
the abundance and staining intensity of MCH immunoreactive perikarya and fibres was 
observed concurrent witli a significant increase in the level of MCH mRNA; Bahjaoui- 
Bouhaddi et al.. Neuropeptides 24:251-258, (1994). Consistent with the ability of MCH to 
stmiulate feeding in rats; Rossi et al., Endocruiology 138:351-355, (1997); is the observation 
that MCH mRNA levels are upregulated in the hypothalami of obese ob/ob mice; Qu et al.. 
Nature 380:243-247, (1 996); and decreased in the hypothalami of rats treated witii leptin, 
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whose food intake and body weight gains are also decreased; Sahu, Endocrinology 
139:795-798, (1998). MCH appears to act as a functional antagonist of the melanocortin 
system in its effects on food intake and on hormone secretion within the HPA 
(hypothalamopituitary/adrenal axis); Ludwig et al., Am. J. Physiol. Endocrinol. Metab. 
274:E627-E633, (1998). Together these data suggest a role for endogenous MCH in the 
regulation of energy balance and response to stress, and provide a rationale for the 
development of specific compounds acting at MCH receptors for use in the treatment of 
obesity and stress-related disorders. 

Accordingly, a MCH receptor antagonist is desirable for the prophylaxis or treatment 
of obesity or obesity related disorders. An obesity related disorder is a disorder that has been 
directly or indirectly associated to obesity, such as, type n diabetes, syndrome X, impaired 
glucose tolerance, dyslipidaemia, hypertension, coronary heart disease and other 
cardiovascular disorders including atherosclerosis, insulin resistance associated v\dth obesity 
and psoriasis, for treating diabetic complications and otiier diseases such as polycystic 
ovarian syndrome (PCOS), certain renal diseases including diabetic nephropathy, 
glomerulonephritis, glomerular sclerosis, nephrotic syndrome, hypertensive nephrosclerosis, 
end-stage renal diseases and microalbuminuria as well as certain eating disorders. 

In species studied to date, a major portion of the neurons of the MCH cell group 
occupies a rather constant location in those areas of the lateral hypothalamus and 
subthalamus where they lie and may be a part of some of the so-called "extrapyramidal" 
motor circuits. These involve substantial striato- and pallidofizgal pathways involving the 
thalamus and cerebral cortex, hypothalamic areas, and reciprocal coimections to 
subthalamic nucleus, substantia nigra, and mid-brain centers; Bittencourt et al., J. Comp. 
Neurol. 319:218-245, (1992). In their location, the MCH cell group may offer a bridge or 
mechanism for expressing hypothalamic visceral activity with appropriate and coordinated 
motor activity. Clinically it may be of some value to consider the involvement of this MCH 
system in movement disorders, such as Parkinson's disease and Huntingdon's Chorea in 
which extrapyramidal circuits are known to be involved. 

Human genetic linkage studies have located authentic hMCH loci on chromosome 
12 (12q23-24) and the variant hMCH loci on chromosome 5 (5ql2-13) (Pedeutour et al., 
1994). Locus 12q23-24 coincides with a locus to which autosomal domuiant cerebellar 
ataxia type II (SCA2) has been mapped; Auburger et al., Cytogenet. Cell. Genet. 61 :252-256, 
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(1992); Twells et al., Cytogenet. Cell. Genet 61:262-265, (1992). TMs disease comprises 
neurodegenerative disorders, including an olivopontocerebellar atrophy. Furthermore, the 
gene for Darier's disease, has been mapped to locus 12q23-24; Craddock et al.. Hum. Mol. 
Genet. 2:1941-1943, (1993). Dariers' disease is characterized by abnormalities I 
keratinocyte adhesion and mental illnesses in some families. In view of the functional and 
neuroanatomical patterns of the MCH neural system in the rat and human brains, the MCH 
gene may represent a good candidate for SCA2 or Darier's disease. Interestingly, diseases 
with high social impact have been mapped to this locus. Indeed, the gene responsible for 
chronic or acute forms of spinal muscular atrophies has been assigned to chromosome 
5ql2-13 using genetic linkage analysis; Melki et al., Nature (London) 344:767-768, (1990); 
Westbrook et al., Cytogenet. Cell. Genet. 61:225-231, (1992). Furthermore, independent 
lines of evidence support the assignment of a major schizophrenia locus to chromosome 
5qll.2-13.3; Sherrington et al.. Nature (London) 336:164-167, (1988); Bassett et al., Lancet 
1:799-801, (1988); GiUiam et al.. Genomics 5:940-944, (1989). The above studies suggest 
that MCH may play a role in neurodegenerative diseases and disorders of emotion. 

Additional therapeutic appMcations for MCH-related compounds are suggested by 
the observed effects of MCH in other biological systems. For example, MCH may regulate 
reproductive ftmctions in male and female rats. MCH transcripts and MCH peptide were 
found withLa germ cells in testes of adult rats, suggesting that MCH may participate m stem 
cell renewal and/or differentiation of early spermatocytes; Hervieu et al, Biology of 
Reduction 54:1 161-1 172, (1996). MCH injected directly into the medial preoptic area 
(MPOA) or ventromedial nucleus (VMN) stimulated sexual activity in female rats; 
Gonzalez et al.. Peptides 17:171-177, (1996). In ovariectomized rats primed with estradiol, 
MCH stimulated luteinizing hormone (LH) release while anti-MCH antiserum inhibited LH 
release; Gonzalez et al., Neuroeatidocrinology 66:254-262, (1997). The zona incerta, which 
contains a large population of MCH cell bodies, has previously been identified as a 
regulatory site for the pre-ovulatory LH surge; MacKenzie et al., Neuroendocrinology 
39:289-295, (1984). MCH has been reported to influence release of pituitary hormones 
including ACTH and oxytocin. MCH analogues may also be useful in treating epilepsy. In 
the PTZ seizure model, injection of MCH prior to seizure induction prevented seizure 
activity in both rats and guinea pigs, suggesting that MCH-containing neurons may 
participate in the neural circuitry underlying PTZ-induced seizure; Knigge and Wagner, 
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Peptides 18:1095-1097, (1997). MCH has also been observed to affect behavioral correlates 
of cognitive functions. MCH treatment hastened extinction of the passive avoidance 
response in rats; McBride et al.. Peptides 15:757-759, (1994); raising the possibility that 
MCH receptor antagonists may be beneficial for memory storage and/or retention. A 
possible role for MCH in the modulation or perception of pain is supported by the dense 
innervation of the periaqueductal grey (PAG) by MCH-positive fibers. Finally, MCH may 
participate in the regulation of fluid intake. ICV infiision of MCH in conscious sheep 
produced diuretic, natriuretic, and kaliuretic changes in response to increased plasma 
volume; Parkes, J. Neuroendocrinol. 8:57-63, (1996). Together with anatomical data 
reporting the presence of MCH in fluid regulatory areas of the brain, the results indicate that 
MCH may be an important peptide involved in the central control of flmd homeostasis in 
mammals. 

In a recent citation MCHRl antagonists surprisingly demonstrated their use as an 
anti-depressants and/or anti-anxiety agents. MCHRl antagonists have been reported to 
show antidepressant and anxiolytic activities in rodent models, such as, social interaction, 
forced swimming test and ultrasonic vocalization. Therefore, MCHRl antagonists could be 
useful to independenfly treat subjects with depression and/or anxiety. Also, MCHRl 
antagonists could be usefiil to treat subjects that suffer from depression and/or anxiety and 
obesity. 

This invention provides a method of treating an abnormality in a subject wherein the 
abnormality is alleviated by decreasing the activity of a mammahan MCHl receptor which 
comprises administering to the subject an amount of a compound which is a mammalian 
MCHl receptor antagonist effective to treat the abnormality. In separate embodiments, the 
abnormality is a regulation of a steroid or pituitary hormone disorder, an epinephrine release 
disorder, an anxiety disorder, genta gastrointestinal disorder, a cardiovascular disorder, an 
electrolyte balance disorder, hypertension, diabetes, a respiratory disorder, asthma, a 
reproductive function disorder, an immune disorder, an endocrine disorder, a 
musculoskeletal disorder, a neuroendocrine disorder, a cognitive disorder, a memory 
disorder, a sensory modulation and transmission disorder, a motor coordination disorder, a 
sensory integration disorder, a motor integration disorder, a dopaminergic function disorder, 
a sensory transmission disorder, an olfaction disorder, a sympathetic innervation disorder, 
an affective disorder, a stress-related disorder, a flmd-balance disorder, a seizure disorder, 
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pain, psychotic behavior, morphine tolerance, opiate addiction or migraine. 

Compositions of the invention may conveniently be administered in unit dosage 
form and may be prepared by any of the methods well known in the pharmaceutical art, for 
example, as described in Remington's Pharmaceutical Sciences (Mack Pub. Co., Easton, PA, 
1980). 

The compounds of the invention can be employed as the sole active agent in a 
pharmaceutical or can be used in combination with other active ingredients which could 
facilitate the therapeutic effect of the compound. 

Compounds of the present invention or a solvate or physiologically fimctional 
derivative thereof can be used as active ingredients in pharmaceutical compositions, 
specifically as a MCH receptor antagonists. By the term "active ingredient" is defined in the 
context of a "pharmaceutical composition" and shall mean a component of a pharmaceutical 
composition that provides the primary pharmaceutical benefit, as opposed to an "inactive 
ingredient" which would generally be recognized as providing no pharmaceutical benefit. 
The term "pharmaceutical composition" shall mean a composition comprising at one active 
ingredient and at least one ingredient that is not an active ingredient (for example and not 
limitation, a fiUer, dye, or a mechanism for slow release), whereby the composition is 
amenable to use for a specified, efficacious outcome in a mammal (for example, and not 
limitation, a human). 

Pharmaceutical compositions, including, but not limited to, pharmaceutical 
compositions, comprising at least one compound of the present invention and/or an 
acceptable salt or solvate thereof {e.g., a pharmaceutically acceptable salt or solvate) as an 
active ingredient combined with at least one carrier or excipient (e.g., pharmaceutical carrier 
or excipient) may be used in the treatment of clinical conditions for which a MCH receptor 
antagonist is indicated. At least one compound of the present invention may be combined 
with the carrier in either solid or liquid form in a unit dose formulation. The pharmaceutical 
carrier must be compatible with the other ingredients in the composition and must be 
tolerated by the individual recipient. Other physiologically active ingredients may be 
incorporated into the pharmaceutical composition of the invention if desired, and if such 
ingredients are compatible with the other ingredients in the composition. Formulations may 
be prepared by any suitable method, typically by uniformly mixing the active compound(s) 
with liquids or finely divided solid carriers, or both, in the required proportions, and then, if 
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necessary, forming the resulting mixture into a desired shape. 

Conventional excipients, such as binding agents, fillers, acceptable wetting agents, 
tabletting lubricants, and disintegrants may be used in tablets and capsules for oral 
administration. Liquid preparations for oral administration may be in the form of solutions, 
emulsions, aqueous or oily suspensions, and syrups. Alternatively, the oral preparations may 
be in the form of dry powder that can be reconstituted with water or another suitable liquid 
vehicle before use. Additional additives such as suspending or emulsifying agents, non- 
aqueous vehicles (including edible oils), preservatives, and flavorings and colorants may be 
added to the liquid preparations. Parenteral dosage forms may be prepared by dissolving the 
compoimd of the invention in a suitable liquid vehicle and filter sterilizing the solution before 
filling and sealing an appropriate vial or ampoule. These are just a few examples of the many 
appropriate methods well known in the art for preparing dosage forms. 

It is noted that when the MCH receptor antagonists are utilized as active ingredients 
in a pharmaceutical composition, these are not intended for use only in humans, but in other 
non-human mammals as well. Indeed, recent advances in the area of animal health-care 
mandate that consideration be given for the use of MCH receptor antagonists for the treatment 
of obesity in domestic animals (e.g., cats and dogs), and MCH receptor antagonists in other 
domestic animals where no disease or disorder is evident (e.g., food-oriented animals such as 
cows, chickens, fish, etc.). Those of ordinary skill in the art are readily credited with 
understanding the utility of such compounds in such settings. 

Pharmaceutically acceptable salts of the compounds of the invention can be prepared 
by reacting the free acid or base forms of these compounds with the appropriate base or acid 
in water, in an organic solvent, or in a mixture of the two; generally, nonaqueous media like 
ether, ethyl acetate, ethanol, isopropanol, dioxane, or acetonitrile are preferred. For instance, 
when the compovmd (I) possesses an acidic fimctional group, it can form an inorganic salt 
such as an alkali metal salt (e.g., sodium salt, potassium salt, etc.), an alkaline earth metal 
salt (e.g. calcium salt, magnesium salt, barium salt, etc.), and an ammonium salt. When the 
compound ([) possesses a basic functional group, it can form an inorganic salt (e.g., 
hydrochloride, sulfate, phosphate, hydrobromate, etc.) or an organic salt (e.g., acetate, 
maleate, fumarate, succinate, methanesulfonate, p-toluenesulfonate, citrate, tartrate, etc.). 

When a compound of the invention contains optical isomers, stereoisomers, regio 
isomers, rotational isomers, a single substance and a mixture of them are included as a 
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compound of the invention. For example, when a chemical formula is represented as 
showing no stereochemical designation(s), such as Formula DC, then all possible 
stereoisomer, optical isomers and mixtures thereof are considered within the scope of that 
formula. Accordingly, Formula XXII, specifically designates the cis relationship between 
the two amino groups on the cyclohexyl ring and therefore this formula is also fully 
embraced by Formula DC. 

The novel substituted quinazolines of the present invention can be readily prepared 
according to a variety of synthetic manipulations, all of which would be familiar to one 
skilled in the art. Preferred methods for the preparation of compounds of the present 
invention include, but are not limited to, those described in Scheme 1-31. 

The common intermediate (E) of the novel substituted quinazolines can be prepared 
as shown in Scheme 1 . Commercially available li?,3ff-quinazoline-2,4-dione (A) is 
converted to 2,4-dihalo-quinazoline (B) by a halogenating agent with or without a base 
(wherein X is halogen such as chloro, bromo, or iodo). The halogenating agent includes 
phosphorous oxychloride (POCI3), phosphorous oxybromide (POBra), or phosphorus 
pentachloride (PCI5). The base includes a tertiary amine (preferably iV,iV- 
diisopropylethylamine, etc.) or an aromatic amine (preferably iV,iV-dimethylaniline, etc.). 
Reaction temperature ranges from about 100°C to 200°C, preferably about 140°C to 180°C. 
The halogen of 4-position of 2,4-dihalo-quinazoline (B) is selectively substituted by a 
primary or secondary amine (HNR2aR2b, wherein R2a and Rzb are as defined above) with or 
without a base in an kiert solvent to provide the corresponding 4-substitued amino adduct 
(C). The base includes an alkali metal carbonate (preferably sodium carbonate or potassium 
carbonate, etc.), an alkali metal hydroxide (preferably sodium hydroxide, etc.), or a tertiary 
amine (preferably iVJV-diisopropylethylamine, triethylamine, or iV^methyhnorpholine, etc.). 
The inert solvent includes lower alkyl alcohol solvents (preferably methanol, ethanol, 2- 
propanol, or butanol, etc.), ethereal solvents (preferably tetrahydrofuran or dioxane, etc.), or 
amide solvents (preferably iV,iV-dimethylformamide or l-methyl-pyrrolidin-2-one, etc.). 
Reaction temperature ranges from about 0°C to 200°C, preferably about 10°C to 150°C. 

In turn, this is substituted by the mono-protected diamine (R4HN-A-NR5P, wherein 
R4HN-A-NR5P is as defined below, R4 and R5 are as defined above, and P is a protective 
group) with or without a base m an inert solvent to provide 2,4-disubstituted amino 
quinazoline (D). The base includes an alkali metal carbonate (preferably sodium carbonate 
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or potassiiim carbonate, etc.), an alkali metal hydroxide (preferably sodium hydroxide, etc.), 
or a tertiary amine (preferably iV,iV'-diisopropylethylamine, triethylamine, or N- 
methylmorpholine, etc.). The inert solvent includes lower aUcyl alcohol solvents (preferably 
methanol, ethanol, 2-propanol, or butanol, etc.) or amide solvents (preferably iV^AT- 
dimethylfomiamide or l-methyl-p5nTolidin-2-one, etc.). Reaction temperature ranges ftom 
about 50°C to 200°C, preferably about 80°C to 150°C. Also this reaction can be carried out 
under microwave conditions. Representative protecting groups suitable for a wide variety of 
synthetic transformations are disclosed in Greene and Wuts, Protective Groups in Organic 
Synthesis, second edition, John Wiley & Sons, New York, 1991, the disclosure of which is 
incorporated herein by reference in its entirety. The deprotection of the protective group 
leads to the common intermediate (E) of the novel substituted quinazolines. 
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The conversion of the common intermediate (E) to the novel substituted quinazolines 
(F-H) of the present invention is outlined in Scheme 2. 

The amine (E) is reacted with a sulfonyl chloride (R1SO2CI) and a base in an inert 
solvent to provide the novel sulfonamide (F) of the present invention. The base includes an 
alkali metal carbonate (preferably sodium carbonate or potassium carbonate, etc.), an alkali 
metal hydrogencarbonate (preferably sodium hydrogencarbonate or potassium 
hydrogencarbonate, etc.), an alkali hydroxide (preferably sodium hydroxide or potassium 
hydroxide, etc.), a tertiary amine (preferably iV,A/-diisopropylethylamine, triethylamine, or 
JV-methylmoipholine, etc.), or an aromatic amine (preferably pyridine or imidazole, etc.). 
The inert solvent includes lower halocarbon solvents (preferably dichloromethane, 
dichloroethane, or chloroform, etc.), ethereal solvents (preferably tetrahydroftiran or 
dioxane), alcohol solvents (preferably 2-propanol, etc.), or aromatic solvents (preferably 
toluene or pyridine, etc.). Reaction temperature ranges from about -20°C to 50°C, preferably 
about 0°C to 40°C. 

The amine (E) is reacted with a carboxylic acid (R1CO2H) and a dehydrating 
condensing agent in an inert solvent with or without a base to provide the novel amide (G) of 
the present invention. The dehydrating condensing agent includes 
dicyclohexylcarbodiimide (DCC), l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride (EDC'HCl), bromo-tris-pyirolidino-phosnium hexafluorophosphate 
(PyBroP), 0-(7-azabenzotriazol-l -yl)- 1 , 1 ,3 ,3 -tetramethyluronium hexafluorophosphate 
(HATU), or l-cyclohexyl-3-methylpolystyrene-carbodiimide. The base includes a tertiary 
amine (preferably iV,iV-diisopropylethylamine or triethylamine, etc.). The inert solvent 
includes lower halocarbon solvents (preferably dichloromethane, dichloroethane, or 
chloroform, etc.), ethereal solvents (preferably tetrahydrofuran or dioxane), nitrile solvents 
(preferably acetonitrile, etc.), or amide solvents (preferably iV,A''-dimethylformamide, etc.). 
In case of need, 1-hydroxybenzotriazole (HOBT), HOBT-6-carboxaamidomethyl 
polystyrene, or l-hydroxy-7-azabenzotriazole (HO AT) can be used as a reactant agent. 
Reaction temperature ranges from about -20°C to 50°C, preferably about 0°C to 40°C. 

Alternatively, the novel amide (G) of the present invention can be obtained by 
amidation reaction using an acid chloride (RiCOCl) and a base in an inert solvent. The base 
includes an alkali metal carbonate (preferably sodium carbonate or potassium carbonate, 
etc.), an alkali metal hydrogencarbonate (preferably sodium hydrogencarbonate or 
233 



wo 03/028641 



PCT/US02/31059 



potassium hydrogencarbonate, etc.), an alkali hydroxide (preferably sodium hydroxide or 
potassium hydroxide, etc.), a tertiary amine (preferably iV,iV-diisopropylethylamine, 
triethylamine, or JV-methylmorpholine, etc.), or an aromatic amine (preferably pyridine, 
imidazole, poly-(4-vinylpyridine), etc.). The inert solvent includes lower halocarbon 
solvents (preferably dichloromethane, dichloroethane, or chloroform, etc.), ethereal solvents 
(preferably tetrahydrofuran or dioxane), amide solvents (preferably A'jTV-dimethylformamide, 
etc.), or aromatic solvents (preferably toluene or pyridine, etc.). Reaction temperature 
ranges from about -20°C to 50°C, preferably about O^C to 40''C. 

The novel amide (G) of the present invention is reacted with a reducing agent in an 
inert solvent to provide the novel amine (H) of the present invention. The reducing agent 
includes alkali metal aliiimnum hydrides (preferably lithium aluminum hydride), alkali 
metal borohydrides (preferably lithium borohydxide), alkali metal trialkoxyaluminum 
hydrides (preferably lithium tri-?<?r^-butoxyaIunainum hydride), dialkylaluminiun hydrides 
(preferably di-isobutylaluminum hydride), borane, dialkylboranes (preferably di-isoamyl 
borane), alkali metal trialkylboron hydrides (preferably lithium triethylboron hydride). The 
inert solvent includes ethereal solvents (preferably tetrahydrofuran or dioxane) or aromatic 
solvents (preferably toluene, etc.). Reaction temperature ranges from about -78°C to 200''C, 
preferably about 50°C to nO°C. 

Alternatively, the novel amine (H) of the present invention can be obtained by 
reductive amination reaction using aldehyde (RiCHO) and a reducing agent in an inert 
solvent with or without an acid. The reducing agent includes sodiiim triacetoxyborohydride, 
sodium cyanoborohydride, sodixim borohydride, or boran-pyridine complex, preferably 
sodium triacetoxyborohydride or sodium cyanoborohydride. The inert solvent includes 
lower alkyl alcohol solvents (preferably methanol or ethanol, etc.), lower halocarbon 
solvents (preferably dichloromethane, dichloroethane, or chloroform, etc.), ethereal solvents 
(preferably tetrahydrofliran or dioxane), or aromatic solvents (preferably toluene, etc.). The 
acid includes an inorganic acid (preferably hydrochloric acid or sulftiric acid) or an organic 
acid (preferably acetic acid). Reaction temperature ranges from about -20°C to 120°C, 
preferably about 0°C to 100°C. Also this reaction can be carried out under microwave 
conditions. 
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Scheme 2 




Compouads of Formula (I) can be prepared as shown in Scheme 3. The amine of 
commercially available /ra/76'-4-aminomethyl-cyclohexanecarboxylic acid is protected as 
tert-hntyl carbamate. The carboxylic acid is reduced to the alcohol by sodium borohydride 
via the mixed acid anhydride. Tosylation of the alcohol with tosylchloride followed by 
azidation give the adide, which is converted to the amine by lithium aluminiun hydride 
reduction. The coupling of the amine with the quinazoline core (C), which is synthesized in 
Scheme 1, gives 2,4-disubstituted amino quinazoline. The deprotection of Boc-group is 
achieved by an acid to give compounds of Formula (I). 



Scheme 3 




(I) 
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Compounds of Formula (K) can be prepared as shown in Scheme 4. Known cw-(4- 
aminomethyl-cyclohexylmethyl)-carbamic acid tert-hntyl ester (J), synthesis of which is 
described in WO 01/72710, can be leaded to compounds of Formula (K) according to the 
method of scheme 3. 



u •>) phthalimide, DEAD, PPh, 

j.-'-^'-OaH i)S0Cl2,MeOH ^^^X^^^^^^ ZjNHzNHz-HaO 



■^•^.y^^^ 2) (Boc)20 H2N«,.^A^ 



11 T T if 1 

(K) 

Compounds of Formula (L) can be prepared as shown in Scheme 5. The amine of 
cw-[4-(2-amino-ethyl)-cyclohexyl]-carbamic acid terr-butyl ester is protected as benzyl 
carbamate. The deprotection of Boc-group is achieved by an acid to give the amine. The 
coupling of the amine with quinazoline core (C), which is synthesized as scheme 1, gives 
2,4-disubstituted ammo quinazoline. The deprotection of Z-group is achieved by hydrogen 
reduction to give compounds of Formula (L). 

Scheme 5 

NR2aR2b NR2aR2b 



236 



wo 03/028641 



PCT/US02/31059 



Compovinds of Formula (N) can be prepared as shown in Scheme 6. The amine of 
commercially available /iraw-4-aminomethyl-cyclohexaiiecarboxylic acid is protected as 
ter^-butyl carbamate. The carboxylic acid is transformed to benzyl carbamate (M) by curtius 
rearrangement. The deprotection of Z-group is achieved by hydrogen reduction to give the 
amine. The amine is converted to compounds of Formula (N) according to the method of 
scheme 3. 

Scheme 6 

HOzC^^^ 1)(Boc)20 2HN,^^\ Hz, Pd-C HjN,^^^ 

k^'V^NHa 2)DPPA;BnOH k^V/^NHBoc l^__Jv/^NHBoc 

(M) 




H H 
(N) 

Compounds of Formula (O) can be prepared from the compound of Formula (M), 
which is described in Scheme 6, as shown in Scheme 7. The compotmd of Formula (M) can 
be leaded to compounds of Formula (O) according to the method of scheme 5. 



Scheme 7 

NR2aR2b 




(O) 



Compounds of Formula (Q) can be prepared as shown in Scheme 8. [4- 
(Benzyloxycarbonylamino-methyl)-cyclohexyl]-carbamic acid tert-hutyl ester (P), synthesis 
of which is described in WO 01/72710, can be leaded to compounds of Formula (Q) 
according to the method of scheme 5. 
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Scheme 8 



1) SOCI2, MeOH 1) phthalimide, DEAD, PPhg 
^^^^^2^ 2) (Boc)20 r^y^OH 2) NHzNHz-HzO 

3)UAIH4 BocHN*^^ ^J^^' 



NR2aR2b 




(Q) 



Alternatively compounds of Formula (Q) can be prepared as shown in Scheme 9. 
The amine of commercially available ci5'-4-amino-cyclohexanecarboxylic acid is protected 
as ferf-butyl carbamate. The carboxylic acid (R) is converted to the amide (S) by aqueous 
ammonia via the mixed acid anhydride. The deprotection of Boc-group is achieved by an 
acid to give the amine. The coupling of the amine -with quinazoline core (C), which is 
synthesized as scheme 1, gives 2,4-disubstituted amino quinazoline. The amide is reduced 
to compounds of Formula (Q). 

Scheme 9 




H 

(Q) 
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Compounds of Formula (T) can be prepared from the compound of Formula (P), 
which is described in Scheme 8, as shown in Scheme 10. The compound of Formula (P) can 
be leaded to compounds of Formula (T) according to the method of scheme 6. 

Scheme 10 




(T) 

Alternatively compounds of Formula (T) can be prepared as shown in Scheme 11. 
The amide (S), which is described in Scheme 9, is reduced to the amine. The amine can be 
leaded to compounds of Formula (T) according to the method of scheme 3. 



Scheme 11 

NR2aR2b 




Compounds of Formula (V) can be prepared as shown in Scheme 12. The mono- 
protection of commercially available fra«5-cyclohexaae-l,4-diaDadne can be achieved by the 
method described m Synthetic communications, 20, 2559-2564 (1990). The conversion to 
compoimds of Formula (V) can be accomplished according to the method of scheme 3. 
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^\NHBoc 



HzN*'^-^ *' HzN*'^^ coupling \?^n'^N*'^^ 



NR2aR2b 

H 
(V) 



Compounds of Formula (X) can be prepared as shown in Scheme 13. The 
dicarboxylic acid of commercially available cw-cyclohexane-l,4-dicarboxylic acid is 
transformed to dibenzyl carbamate by curtius rearrangement. The deprotection of Z-group is 
achieved by hydrogen reduction to give the diamine. The mono-protection of the diamine 
can be achieved according to the method of scheme 12 to give the compound (W). The 
conversion to compounds of Formula (X) can be accompUshed according to the method of 
scheme 3. 



Scheme 13 



/^C02H DppA ^^INHZ 1)H2,Pd-C r^V* 

^C^K^ ;BnOH ZHN*'^^ 2) (Boc)20 HaN*'^^ 

(W) 

NRzaR2b NRzaRzb 

coupling \:**^N^N^X^ ^v^^n^n*'^^ 
H H 

(X) 



Alternatively the compound of Formula (W) can be prepared as shown in Scheme 14. 
The carboxyUc acid (R), which is described in Scheme 9, is transformed to benzyl 
carbamate by curtius rearrangement. The deprotection of Z-group is achieved by hydrogen 
reduction to give the compound of Formula (W). 
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Scheme 14 

/v^CO^H DppA^ ^yNHZ H2.Pd-C /^NH^ 

BocHN^^ :BnOH bo,hn*^^ BocHN^^ 

(R) (W) 



Compounds of Formula (Y) can be prepared according to the method described in 
Scheme 12 by using commercially available 4-aminomethyl-ben2ylainine as a starting 
material (Scheme 15). 

Scheme 15 



Compounds of Formula (A') can be prepared as shown in Scheme 16. The mono- 
protection of commercially available 4-aminomethyl-phenylamine can be achieved by usmg 
an equimolecular amount of (Boc)20 to give mono-ferf-butyl carbamate (Z). The amine can 
be leaded to compounds of Formula (A') according to the method of scheme 3. 



Scheme 16 

NR2aR2b 




'NHBoo 



H 

(A-) 
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Compounds of Fonnula (B') can be prepared from the compoiind of Formula (Z), 
which is described in Scheme 16, as shown in Scheme 17. The compound of Fonnula (Z) ' 
can be leaded to compounds of Formula (B') accordmg to the method of scheme 5. 
Scheme 17 

H,N'^ ZHN-^ ZHN-^ ^"P''"^ 



NR2aR2b NR2aR2b 



(Bl 

Compounds of Formula (C) can be prepared according to the method described in 
Scheme 3 by using commercially available (4-amino-phenyl)-carbamic acid /erf-butyl ester 
as a starting material (Scheme 18). 

Scheme 18 

' NR2aR2b NRsaRzb 



Compounds of Formula (E') can be prepared as shown in Scheme 19. The selective 
protection of the secondary amine in the presence of the primary amine of commercially 
available 4-(amrnomethyl)piperidin is achieved by the method described ia Synthetic 
communications, 22, 2357-2360 (1992) to give the amine (D'). The amine is converted to 
compounds of Formula (E') according to the method of scheme 3. 



Scheme 19 



NR2aR2b 



1) PhCHO ; (BocjaO 



rr^NH, 

coupling ^-^*^n'*^^N^^N^^ 
" L .NB( 
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Compounds of Formiala (F') can be prepared from the compound of Formula (D'), 
which is described in Scheme 19, as shown in Scheme 20. The compound of Formula (D') 
can be leaded to compounds of Formula (F') according to the method of Scheme 5. 



NR2aR2b 

coupling * '■^-^^M^i 



NR2aR2t 



Compounds of Formula (G') can be prepared according to the method described in 
Scheme 5 by using coimnercially available l-benzyl-piperidui-4-ylamine as a starting 
material (Scheme 21). 

Scheme 21 

NR2aR2b 



^^m, (C) ^ f^Y^ti I^NBn H2.Pd(0H), fY^"^ f^^H 
coupling KA-^-^tiX^ " ^U^^^^^^^ 



Compounds of Formula (H') can be prepared as shown in Scheme 22. The amine of 
commercially available l-benzyl-piperidin-4-ylamine is protected as tert-hutyl carbamate. 
The deprotection of benzyl group is achieved by hydrogen reduction to give the amine. The 
amine can be leaded to compounds of Formula (H') according to the method of scheme 3. 



NR2aR2b 

aNH2 1)(Boc)20 ^^NHBoc (c) (■''"'^y^N 

2) H2, Pd(OH)2 ' HN^ coupling ' ^"-^n^N'^ 



NR2aR2t 

acid rt^^V-^N 
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Compounds of Formula (F) can be prepared according to the method described in 
Scheme 3 by using commercially available pyrrolidin-S-yl-carbamic acid tert-hntyl ester as a 
startmg material (Scheme 23). 



Scheme 23 




(!•) 



Alternatively, the novel sulfonamide (F), the novel amide (G), and the novel amine 
(H) of the present invention are directly synthesized from the quinazoline core (C), which is 
synthesized in Scheme 1, as shown in Scheme 24. This coupling is perforaied with or 
without a base in an inert solvent. The base includes an alkali metal carbonate (preferably 
sodium carbonate or potassium carbonate, etc.), an alkali metal hydroxide (preferably 
sodium hydroxide, etc.), or a tertiary amine (preferably iV,iV-diisopropyle1hylamine, 
triethylanune, or iV-methyhnorpholine, etc.). The inert solvent includes lower alkyl alcohol 
solvents (preferably methanol, ethanol, 2-propanol, or butanol, etc.) or amide solvents 
(preferably iV',iV'-dimethylformamide or l-methyl-pyrrolidin-2-one, etc.). Reaction 
temperature ranges from about 50°C to 200°C, preferably about 80°C to 180°C. Also this 
reaction can be carried out under microwave conditions. 

Scheme 24 
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Compouads of Foraiula (K') can be prepared as shown in Scheme 25. 
Commercially available ?rfln5-4-aininomethyl-cyclohexanecarboxylic acid is reacted with 
sulfonyl chloride (R1SO2CI) to give the sulfonamide. The carboxylic acid is converted to the 
amide via the mixed acid anhydride. The amide is reduced to the amine (J') by borane 
reduction. The coupling of the amine with the quinazoline core (C), which is synthesized in 
Scheme 1, gives the novel sulfonamide (K') of the present invention. 

Scheme 25 

H02C^^^ R^SOzCl H02C^^-v^^ 1)CIC02Et HjNOC^^^^ 

k^''//NH2 sulfonamidation* kx^'V/'^-s-''^' 2) NH4OH k^V//N.g,Ri 

o'^b o"b 



o"b 



NR2aR2b 



Compounds of Formula (L') can be prepared from the compound of Formula (U), 
which is described in Scheme 12, as shown in Scheme 26. The amine (U) is reacted with 
sulfonyl chloride (R1SO2CI) to give the sulfonamide. The deprotection of Boc-group is 

achieved by an acid to give the amine. The coupling of the amine with quinazoline core (C), 
which is synthesized as scheme 1, gives the novel sulfonamide (L') of the present invention. 

Scheme 26 

H H 



/\.N'^H2 R,S02CI ;SC''^ acid^ r^'^'^S- 

sulfonamidation bocHN*^-^ ° ° HaN*'^^ ° ' 

(U) 

NR2aR2b 1^ 



Compounds of Formula (M') can be prepared according to the method described in 
Scheme 26 by using the compovmd of Formula (D'), which is described in Scheme 19, as a 
starting material (Scheme 27). 
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Scheme 27 




m 

Compounds of Formula (NT') can be prepared according to the method described in 
Scheme 26 by using commercially available pyrrolidin-3-yl-carbamic acid tert-hutyl ester as 
a starting material (Scheme 28). 

Scheme 28 




Compounds of Formula (O) can be prepared from the compound of Formula (Z), 
which is described in Scheme 16, as shown in Scheme 29. The aniline (Z) is reacted with 
carboxylic acid (R1CO2H) to give the amide. The deprotection of Boc-group is achieved by 
an acid to give the amme. The coupling of the amine with qumazoline core (C), which is 
synthesized as scheme 1, gives the novel sulfonamide (O') of the present invention. 



Scheme 29 
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Compoxinds of Formula (P') can be prepared as shown in Scheme 30. The amine 
(W), which is synthesized in Scheme 13, is subjected to reductive amination by aldehyde 
(RiCHO). The deprotection of Boc-group is achieved by an acid to give the amine. The 
coupling of the amine with quinazoline core (C), which is synthesized as scheme 1 , gives the 
novel amine (P') of the present invention. 



Scheme 30 




(P') 



Scheme 31 shows the preparation of compounds (Q') of the invention where Q of 
Formula I has Formula m. The compound (J'), which is synthesized in Scheme 25, is 
reacted with (l-fer^butoxycarbonylamino-l-trifluoromethanesulfonylkciino-methyl)- 
carbamic acid tert-hutyl ester. The deprotection of Boc-group is achieved by an acid to give 
the novel guanidine (Q') of the present invention. 



Scheme 31 

NSO2CF3 NBoc 
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Examples 

The compoiinds of the invention and their synthesis are further illustrated by the 
following examples. The following examples are provided to further define the invention 
without, however, limiting the invention to the particulas of these examples. "Ambient 
temperature" as referred to in the following example is meant to indicate a temperature 
falling between 0 °C and 40 °C. 

Abbreviations used in the instant specification, particularly the Schemes and 
Examples, are as follows : 

'H NMR : proton nuclear magnetic resonance spectrum 

AcOH : acetic acid 

APCI : atmospheric pressure chemical ionization 

(Boc)20 : di-tertiary-butyl dicarbonate 

BuLi : butyl lithium 

BuOH : butanol 

CaCl2 : calciimi chloride 

CDCI3 : deuterated chloroform 

CF3CO2H : trifluoroacetic acid 

CH2CI2 : dichloromethane 

CHCI3 : chloroform 

CI : chemical ionization 

CuCl : copper (I) chloride 

D2O : deuterium oxide 

DMAP : 4-dimethylaminopyridine 

DMF : iV^iV-dimethylformamide 

DMSO : dimethyl sulfoxide 

EDC : 1 -(3 -dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 

ESI : electrospray ionization 

EtjO : diethyl etiier 

EtOAc : acetic acid ethyl ester 

EtOH : ethanol 

FAB : fast atom bombardment 

H2SO4 : sulfuric acid 

HATU : 0-(7-azabenzotriazol-l-yl)-7V;A/,iV',iV'-tetramethyluronium- 
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liexafluorophosphate 
HCHO : formaldehyde 
HCl : hydrogen chloride 
HO At : l-hydroxy-7-azabenzotriazole 
HOBt : l-hydroxybenzotriazole 
HPLC : high performance liquid chromatography 
K2CO3 : potassium carbonate 
KHSO4 : potassium bisulfate 
McjNH : dimetliylamine 
MeNHj : methylamine 
MeOH : methanol 
MgS04 : magnesium sulfate 
NaaCOa : sodium carbonate 
Na2S04" IOH2O : sodium sulfate decahydrate 
NaBH(0Ac)3 : sodium triacetoxyborohydride 
NaBHjCN : sodium cyanoborohydride 
NaBH4 : sodium borohydride 
NaHCOs : sodium hydrogencarbonate 
NaNg : sodium azide 
NaNOj : sodium nitrate 
Pd(0H)2 : palladium hydroxide 
Pd/C : palladium carbon 
POCI3 : phosphoryl chloride 
PVP : poly(4-vinylpyridine) 

PyBroP : bromo-tris-pyirolidino phosphonium hexafluoro phosphate 

SOCI2 : thionyl chloride 

t-BuOH : tertiary butanol 

TEA : trifluoroacetic acid 

THF : tetrahydrofuran 

WSC : water solubule carbodiimide 

ZCl : benzyloxycarbonyl chloride 

s : singlet 
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d : doublet 

t : triplet 

q : qxmltet 

dd : doublet doublet 

dt : doublet triplet 

ddd : doublet doublet doublet 

brs : broad singlet 

m : multiplet 

J: coupling constant 

Hz: Hertz 

The analytical condition of high performance hquid chromatography is as follows: 
Solvent A: 0.050% TFA in water 
Solvent B: 0.035% TFA in acetonitrile 
5 - 1 00% B over 5 min, flow rate 3 .5 ml/min 



Example 1 




do 

fra«5-4-Bromo-iV-{4-[(4-dimethylamino-quinazolin-2-ylainmo)-methyl]- 
cyclohexylmethyl}-2-trifluoromethoxy-benzeiiesulfonainide 

Step A: Synthesis of 2,4-dichloro-quinazoIine. 

To a suspension of liy-quinazoline-2,4-dione (150 g, 925 mmol) in POCI3 (549 
mL, 5.89 mol) was added dimethyl-phenyl-amine (123 mL, 962 mmol). The mixture was 
stirred at reflux for 7 lir and concentrated. The solution was poured into ice water, and 
the aqueous layer was extracted with CHCI3 (three times). The combined organic layer was 
dried over MgS04, filtered, concentrated, and purified by flash chromatography (silica gel, 
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50% CHCI3 in hexane to 10% EtOAc in CHCI3) to give 2,4-dicliloro-quinazoline (159g, 
86%) as a pale yellow solid. 

CI MS m/e 199, 'H NMR (300 MHz, CDCI3) S 8.27 (dt, J= 8.3, 1.1 Hz, 1 H), 7.95- 
8.04 (m, 2 H), 7.71-7.81 (m, 1 H). 

StepB: Synthesis of (2-chIoro-quinazolin-4-yl)-dimethyl-amine. 

A solution of 2,4-dichloro-qiiinazoline (102 g, 530 mmol) in THF (1.2 L) was 
cooled to 4 "C and 50% aqueous McjNH (139 mL, 1.33 mol) was added. The mixture was 
stirred at ambient temperature for 80 min. The solution was alkalized with saturated 
aqueous NaHCOa (pH = 9), and the aqueous layer was extracted with CHCI3 (three times). 
The combined organic layer was dried over MgS04, filtered, and concentrated. The residue 
was suspended in 50% EtzO in hexane (250 mL) and stkred at ambient temperature for 30 
min. The solid was collected by filtration, washed with 50% EtzO in hexane, and dried at 
80 "C to give (2-chloro-quinazolin-4-yl)-dimethyl-amine (104 g, 94%) as a pale yellow 
solid. 

ESI MS m/e 207, IVf; 'H NMR (300 MHz, CDCI3) 6 8.00 (d, J= 8.4 Hz, 1 H), 7.73-7.78 
(m, 2 H), 7.68 (ddd, J= 8.4, 6.9, 1.4 Hz, 1 H), 3.41 (s, 6 H). 

Step C: Synthesis of ^raK*-4-(ter^-butoxycarbonylamino-methyl)- 
cyclohexanecarboxylic acid. 

To a solution of frani'-4-aminomethyl-cyclohexanecarboxylic acid (150 g, 954 
mmol) in 1.32 M aqueous sodium hydroxide (750 mL) were added f-BuOH (1680 mL) and 
(Boc)20 (215 g, 985 mmol). The reaction mixture was stkred at ambient temperature for 
18 hr. To the reaction mixture was added HjO (2.8 L), and cooled at 5 °C. The aqueous 
layer was acidified with saturated aqueous KHSO4 (pH = 3), extracted with EtOAc (three 
times). The combined organic layer was washed with saturated aqueous NaHCOa and 
brine, dried over MgS04, filtered, concentrated and dried under reduced pressure to give 
/raOT-4-(te7"?-butoxycarbonylamino-methyl)-cyclohexanecarboxyhc acid (165 g, 67%) as a 
white solid. 

ESI MS m/e 280, M + Na"^ ; 'H NMR (300 MHz, CDCI3) 5 4.60 (brs, 1 H), 2.98 (t, J= 6.3 
Hz, 2 H), 2.19-2.33 (m, 1 H), 1.99-2.11 (m, 2 H), 1.77-1.90 (m, 2 H), 1.44 (s, 9 H), 1.34- 
1.52 (m, 3 H), 0.86-1.05 (m, 2 H). 
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Step D: Synthesis of //•a/i5-(4-hydroxymethyl-cyclohexyImethyI)-carbamic acid 
tert-hntyl ester. 

A suspension of /ra«^-4-(ter^butoxycarbonylamino-^lethyl)-cyclollexane- 
carboxylic acid (155 g, 603 nunol) in CHjClj (1.35 L) was cooled at -65 T and 
triethylamine (126 mL, 904 mmol) and a solution of ethyl chloroformate (58 mL, 751 
mmol) in CH2CI2 (200 mL) were added below -60 °C. The reaction mixture was stirred at 0 
"C for 50 min. The mixture was acidified with saturated aqueous KHSO4 (pH = 3), and the 
aqueous layer was extracted with CHCI3 (three times). The combined organic layer was 
washed with saturated aqueous NajCOj and brine, dried over MgSOi, filtered, and 
concentrated to give a colorless oil. A solution of the above oil in THF (1.5 L) was cooled 
at -65 °C and NaBH^ (26.6 g, 703 mmol) and MeOH (45 mL) were added. The mixture was 
stirred at -40 °C for 25 min, and stirred at 4 °C for 3 hr. The mixture was acidified with 
saturated aqueous KHSO4 (pH = 3), and the aqueous layer was extracted with EtOAc 
(three tunes). The combined organic layer was washed with saturated aqueous NajCOj and 
brine, dried over MgS04, filtered, and concentrated, and purified by flash chromatography 
(silica gel, 17% MeOH in CHCI3) to give /ra/jj-(4-hydroxymethyl-cyclohexyhnethyl)- 
carbamic acid /er/-butyl ester (123 g, 84%) as a white solid. 

ESI MS m/e 266, M + Na^ 'H NMR (300 MHz, CDCI3) 5 4.59 (brs, 1 H), 3.46 (d, J= 6.4 
Hz, 2 H), 2.98 (t, J= 6.3 Hz, 2 H), 1.75-1.94 (m, 4 H), 1.45 (s, 9 H), 1.24-1.70 (m, 3 H), 
0.81-1.12 (m, 4 H). 

Step E: Synthesis of ^i'aif5-(4-azidomethyl-(ycIohexyImethyl)-carbamic acid 
tert-hntyl ester. 

A solution of Srfl«j-(4-hydroxymethyl-cyclohexylmethyl)-carbamic acid tert-hntyl 
ester (123 g, 505 mmol) m pyridine (1 L) was cooled at 4 °C and a solution of p- 
toluenesulfonyl chloride (125 g, 657 mmol) in pyridine (200 ml) was added below 10 °C. 
The mixture was stirred at ambient temperature for 15 hr and concentrated. After 
dissolution with EtOAc and H2O, the organic layer was separated. The aqueous layer was 
extracted with EtOAc (three times), the combined organic layer was washed with HjO, 
dried over MgS04, filtered, and concentrated to give a pale yellow oil. To a solution of the 
above oil in DMF (1.6 L) was added tiaN, (98.8 g, 1.52 mol). The reaction mixture was 
stirred at ambient temperature for 14 hr and concentrated. After dissolution with CHCI3 
and saturated aqueous NaHCOj, the organic layer was separated. The aqueous layer was 
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extracted with CHCI3 (three times), the combined organic layer was dried over MgS04, 
filtered, concentrated, and purified by flash chromatography (sihca gel, 17% EtOAc in 
hexane) to give iraR5-(4-azidomethyl-cyclohexylmethyl)-carbamic acid tert-hutyl ester 
(124 g, 91%) as a colorless oil. 

ESI MS m/e 291, M + Na"' ; NMR (300 MHz, CDCI3) 6 4.59 (brs, 1 H), 3. 13 (d, J= 6.5 
Hz, 2 H), 2.98 (t, /= 6.4 Hz, 2 H), 1.70-1.90 (m, 4 H), 1.44 (s, 9 H), 1.25-1.65 (m, 2 H), 
0.87-1.07 (m, 4 H). 

Step F: Synthesis of frflii5-(4-aminomethyI-cycIohexylmethyl)-carbamic acid 
tert-butyl ester. 

A suspension of lithium aluminum hydride (2.76 g, 72.6 mmol) in THF (225 mL) 
was cooled at 0 "C and a solution of /ra«j-(4-azidomethyl-cyclohexyhnethyl)-carbamic 
acid ter^-butyl ester (15.0 g, 55.9 mmol) in THF (75 mL) was added over 1 hr. The 
reaction mixture was stirred at ambient temperature for 6 hr. The reaction was quenched 
with Na2S04* lOHjO, filtered through a pad of celite, and concentrated. The residue was 
purified by flash chromatography (silica gel, 50% MeOH in CHCI3) to give fran>y-(4- 
aminomethyl-cyclohexyhnethyl)-carbamic acid tert-hutyl ester (12.3 g, 91%) as a pale 
yellow oil. 

ESI MS m/e 243, M + iT ; ^H NMR (300 MHz, CDCI3) 8 4.60 (brs, 1 H), 2.97 (t, J= 6.3 
Hz, 2 H), 2.53 (d, J= 6.4 Hz, 2 H), 1.70-1.92 (m, 4 H), 1.44 (s, 9 H), 1.08-1.54 (m, 4 H), 
0.81-1.02 (m, 4 H). 

Step G: Synthesis of ^raHs-{4-[(4-dimethylamino-quinazolin-2-ylamino)-methyll- 
cycIohexylmethyI}-carbamic acid tert-butyl ester. 

A mixture of (2-chloro-quinazolin-4-yl)-dimethyl-amine (15.2 g, 73.3 mmol) and 
^ra«5'-(4-aminomethyl-cyclohexylmethyl)-carbamic acid tert-butyl ester (14.8 g, 61.0 
nunol) in 2-propanol (80 mL) was stirred at reflux for 4 days, poured into saturated 
aqueous NaHCOj, and the aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (NH-silica gel, 33% EtOAc in hexane) to give /ra«j-{4-[(4- 
dimethylaniino-quinazoliQ-2-ylaniino)-methyl]-cyclohexylmethyl}-carbamic acid tert- 
butyl ester (20.4 g, 81%) as a pale yellow solid. 
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ESI MS m/e 414, M + H"; NMR (300 MHz, CDCI3) 5 7.81 (d, 8.2 Hz, 1 H), 7.40- 
7.52 (m, 2 H), 6.98-7.06 (m, 1 H), 4.93 (brs, 1 H), 4.59 (brs, 1 H), 3.35 (t, J= 6.2 Hz, 2 H), 
3.26 (s, 6 H), 2.97 (t, /= 6.2 Hz, 2H), 1.72-1.95 (m, 4H), 1.44 (s, 9H), 1.30-1.62 (m, 2H), 
0.84-1.12 (m, 4H). 

Step H: Synthesis of /m/ij:-4-bromo-iV-{4-[(4-dimethylamino-quinazolin-2- 

ylamino)-methyl]-cyclohexylmethyl}-2-trifluoromethoxy-ben2enesuIfonamide 
hydrochloride. 

To a suspension of ?7'aw-{4-[(4-dimethylamino-qumazolin-2-ylamino)- 
methyl]cyclohexylmethyl}-carbamic acid tert-h\ityl ester (3.84 g, 9.28 mmol) in EtOAc 
(50 mL) was added 4 M hydrogen chloride in EtOAc (38 mL). The mixture was stirred at 
ambient temperature for 40 min and concentrated to give a white solid. To a suspension of 
the solid in CH2CI2 (50 mL) was added diisopropylethylamine (6.46 mL, 37.1 mmol). The 
mixture was cooled at 4 °C and a solution of 4-bromo-2-trifluoromethoxy-benzenesulfonyl 
chloride (3.31 g, 9.75 mmol) in CH.Cl^ (10 mL) was added below 5 °C. The reaction 
mixture was stirred at 4 "C for 1.5 hr. The reaction was quenched with saturated aqueous 
NaHCOa. The aqueous layer was extracted with CHCI3 (three times). The combined 
organic layer was dried over MgS04, filtered, concentrated, and purified by flash 
chromatography (NH-silica gel, 20% EtOAc m hexane) to give /ra«j-4-bromo-iV-{4-[(4- 

dimethylamino-quinazolm-2-ylamino)-methyl]-cyclohexyhnethyl}-2-trifluoromethoxy- 
benzenesulfonamide (3.45 g, 60%) as a pale yellow solid. 

ESI MS m/e 616, M + H"; 'H NMR (300 MHz, CDCI3) 5 7.89 (d,J= 8.9 Hz, 1 H), 7.81 
(d, J= 7.6 Hz, 1 H), 7.35-7.61 (m, 4 H), 7.02 (t, J= 6.8 Hz, 1 H), 4.96 (brs, 1 H), 3.35 (t, J 
= 6.1 Hz, 2 H), 3.26 (s, 6 H), 2.79 (d, J= 6.7 Hz, 2 H), 1.32-1.98 (m, 6 H), 0.72-1 .12 (m' 4 
H). 



Example 2 



HCI °° 

^raiw-4-Bromo-iV-{4-[(4-dimethylamino-quinazolm-2-ylamino)-methyl]- 

254 



wo 03/028641 



PCT/US02/31059 



cyclohexyImethyl}-2-trifluoromethoxy-benzenesulfonamide hydrochloride 

Step A: Synthesis of <rfl«s'-4-bromo-iV-{4-[(4-dimethylamino-quinazolin-2- 

ylamino)-methyl]-cycIohexyImethyl}-2-trifluoromethoxy-benzenesulfonamide 

hydrochloride. 

A solution of /ra«^-4-bromo-iV-{4-[(4-dimethylamino-qiiinazoliii-2-ylamino)- 
methyl]-cyclohexylmethyl}-2-trifluoromethoxy-benzenesulfonamide obtained step H of 
example 1 (3.45 g, 5.61 mmol) in EtOAc (100 mL) was cooled on an ice-bath and 4 M 
hydrogen chloride in EtOAc (1.66 mL) was added. The mixture was stirred at ambient 
temperature for 1 hr and concentrated to give a white solid. The solid was recrystallized 
from 16% EtOH in EtzO, and dried under reduced pressure to give frans'-4-bromo-iV-{4- 
[(4-dimethylamino-quinazolin-2-ylamino)-methyl]-cyclohexyhnethyl}-2- 
trifluoromethoxy-benzenesulfonamide hydrochloride (2.76g, 75%) as a white solid. 
ESI MS m/e 616, M + ET ; 'H NMR (300 MHz, CDCI3) 8 13.50 (brs, IH), 8.42 (t, J= 6.0 
Hz, 1 H), 7.86-7.94 (m, 2 H), 7.51-7.68 (m, 4H), 7.21-7.28 (m, 1 H), 4.83 (d, J= 6.4 Hz, 1 
H), 3.51 (s, 6 H), 3.35 (t, J= 6.0 Hz, 2H), 2.78 (t, 7= 6.4 Hz, 2H), 1.73-1.95 (m, 4H), 
1.35-1.65 (m, 2H), 0.81-1.12 (m, 4H). 



fra/i«-4-Bromo-iV-{4-[(4-dimethylamino-quinazoIin-2-ylamiiio)-methyl]-cyclohexyl}- 
2-trifluoromethoxy-beiizenesuIfonainide 

Step A: Synthesis of ifran5-[4-(ter^butoxycarbonylamino-methyl)-<^clohexyl]- 
carbamic acid benzyl ester. 

To a suspension of ^ra«j-4-aminomethyl-cyclohexanecarboxylic acid (15.0 g, 95.4 
rtmiol) in CHCI3 (150 niL) were added 1 M aqueous sodium hydroxide (150 mL) and 
(600)26 (21.9 g, 100 mmol) successively. The reaction mixture was stirred at ambient 
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temperature for 15 hr, and partitioned between CHCI3 and water. The aqueous layer was 
acidified with saturated aqueous KHSO4 (pH = 3), extracted with CHCI3 (three times). The 
combmed organic layer was washed with brine, dried over MgS04, filtered, and 
concentrated to give a white solid. To a suspension of the above solid in benzene (75 mL) 
were added phosphorazidic acid diphenyl ester (16.2 g, 58.9 mmol) and triethylamine 
(5.94 g, 58,7 mmol). The reaction mixture was stirred at reflux for 3 hr (Caution! 
Vigorous exothermic reaction). Benzyl alcohol (6.65 g, 61.5 mmol) was added, the 
reaction mixture was stirred at reflux for 24 hr, concentrated. After dissolution with EtOAc 
and H2O, the organic layer was separated. The aqueous layer was extracted with EtOAc 
(twice), the combined organic layer was washed witti 1 M aqueous KHSO4, saturated 
aqueous NaHCOj and brine, dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (silica gel, 33% EtOAc in hexane) to give a white solid. A 
suspension of the above solid in El^O was stirred at ambient temperature for 30 min and 
filtered. The filtrate was washed with EtjO and dried under reduced pressure to give ^ra?w- 
[4-(/err-butoxycarbonylamino-methyl)-cyclohexyl]-carbamic acid benzyl ester (17.4 g, 
50%) as a white soUd. 

ESI MS m/e 385, M + Na^ NMR (300 MHz, CDCI3) 6 7.22-7.41 (m, 5 H), 5.09 (s, 2 
H), 4.20-4.68 (m, 2 H), 3.23-3.60 (m, 1 H), 2.96 (t, 2 H, J= 6.4 Hz), 1.62-2.18 (m, 4 H), 
1.44 (s, 9 H), 1.30-1.60 (m, 1 H), 0.90-1.23 (m, 4 H). 

Step B: Synthesis of ^m/t5-(4-aminomethyl-cycIohexyl)-carbamic acid benzyl ester 
hydrochloride. 

To a suspension of ?ranj-[4-(?erf-butoxycarbonylamino-mefhyl)-cyclohexyl]- 
carbamic acid benzyl ester (4.00 g, 11.0 mmol) in EtOAc (40 mL) was added 4 M 
hydrogen chloride in EtOAc (10 mL). To the reaction mixture was added CHCI3 (10 mL) 
and the mixture was stirred at ambient temperature for 3 hx. To the reaction mixture was 4 
M hydrogen chloride in EtOAc (20 mL) and the mixture was stirred at ambient 
temperature for 1.5 hr, filtered, washed with EtOAc, and dried under reduced pressure to 
give ft^<5ri'w-(4-aminomethyl-cyclohcxyl)-carbamic acid benzyl ester hydrochloride (2.96 g, 
90%) as a white soUd. 

ESI MS m/e 263, M (fi:ee) + IT ; 'H NMR (300 MHz, DMSO-dg) 5 8.12 (brs, 3 H), 7.25- 
7.40 (m, 5 H), 7.21 (d, 1 H, /= 7.8 Hz), 5.00 (s, 2 H), 3.17-3.30 (m, 1 H), 2.62 (d, 2 H, J= 
7.0 Hz), 1.64-1.88 (m, 4 H), 1.42-1.60 (m, 1 H), 0.90-1.21 (m, 4 H). 
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Step C: Synthesis of ^rans-{4-[(4-dimethylamino-quinazoliu-2-ylamino)-niethyl]- 
cyclohexyl}-carbamic acid benzyl ester . 

A mixture of (2-cWoro-qviiiiazolin-4-yl)-dimethyl-ainine (1.50 g, 7.22 mmol) and 
/ra«j-(4-aminomethyl-cyclohexyl)-carbainic acid benzyl ester hydrochloride (2.59 g, 8.67 
mmol) m 2-propanol (15 mL) was stirred at reflux for 8 days and dissolved in CHCI3 and 
MeOH. The mixture was poured into saturated aqueous NaHCOg, and the aqueous layer 
was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, filtered, concentrated, and purified by flash chromatography (NH-silica gel, 33% 
EtOAc in hexane) to give /raw-{4-[(4-dunethylamino-quinazolin-2-ylamino)-methyl]- 
cyclohexyl}-carbamic acid benzyl ester (1.20 g, 38%) as a pale yellow solid. 
ESI MS m/e 434, M + IT; 'H NMR (300 MHz, CDCI3) 5 7.76-7.82 (m, 1 H), 7.40-7.50 (m, 
2 H), 7.25-7.40 (m, 5 H), 6.95-7.04 (m, 1 H), 5.08 (s, 2 H) , 4.82-5.05 (m, 1 H) , 4.40-4.70 
(m, 1 H), 3.40-3.60 (m, 1 H), 3.35 (t, 2 H, J= 6.3 Hz), 3.26 (s, 6 H), 1.96-2.18 (m, 2 H), 
1.80-1.96 (m, 2 H), 1.45-1.61 (m, 1 H), 1.00-1.20 (m, 4 H). 

Step D: Synthesis of //•a«5-4-bromo-iV-{4-[(4-dimethylamino-quinazolin-2- 
ylamino)-methyl]-cyclohexyl}-2-trifluoromethoxy-benzenesulfonamide. 

To a suspension of ^ra?M-{4-[(4-dimethylamino-quinazolin-2-ylamino)-methyl]- 
cyclohexyl}-carbamic acid benzyl ester (500 mg, 1.15 mmol) in MeOH (5 mL) was added 
5% Pd/C (50 mg). The mixture was stirred at ambient temperature under hydrogen 
atmosphere for 2 hr, at 50 °C for 8 hr, and at ambient temperature for 10.5 hr, filtered, and 
concentrated to give a colorless oil. To a solution of the above oil in CH2CI2 (5 mL) was 
added diisopropylethylamine (420 j^L, 2.41 mmol). The mixture was cooled to 4 °C and a 
solution of 4-bromo-2-trifluoromethoxy-benzenesulfonyl chloride (431 mg, 1.27 mmol) in 
CH2CI2 (2 mL) was added below 5 °C. The reaction mixture was stirred at 4 °C for 1.5 hr. 
The reaction was quenched witii satiirated aqueous NaHCOa The aqueous layer was 
extracted with CHCI3 (three times). The combined organic layer was dried over MgS04, 
filtered, concentrated, and purified by flash chromatography (NH-silica gel, 33% to 50% 
EtOAc in hexane) to give /rfl«j-4-bromo-iV'-{4-[(4-dimethylamino-qimiazolin-2-ylamino)- 
methyl]-cyclohexyl}-2-trifluoromethoxy-benzenesulfonamide (560 mg, 81%) as a pale 
yellow solid. 

ESI MS m/e 602, M + H^ ^H NMR (300 MHz, CDCI3) 5 7.90 (d, 1 H, /= 8.9 Hz), 7.80 
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(dd, 1R,J= 8.4, 0.9 Hz), 7.38-7.58 (m, 4 H), 7.01 (ddd, 1U,J= 8.4, 6.7, 1.6 Hz), 4.85- 
5.04 (m, 1 H), 3.31 (t, 2 H, /= 6.3 Hz), 3.24 (s, 6 H), 3.07-3.20 (m, 1 H), 1.70-1.90 (m, 4 
H), 1.42-1.58 (m, 1 H) , 0.90-1.28 (m, 4 H). 

Example 4 




A'^-[l-(4-Bromo-2-trifluoromethoxy-benzenesulfonyI)-piperidin-4-yl]TA^^ 
dimethyI-quinazolme-2,4-diainine 

Step A: Synthesis of iV^-(l-benzyl-piperidin-4-yl)-iN^^-dimethyl-quinazoIme-2,4- 
diamine. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 362, M + H* ; NMR (300 MHz, CDCI3) 6 7.80 (d,J= 7.6 Hz, 1 H), 7.20- 
7.52 (m, 7 H), 6.97-7.05 (m, 1 H) , 4.74-4.90 (m, 1 H) , 3.90-4.05 (m, 1 H), 3.53 (s, 2 H), 
3.26 (s, 6 H), 2.78-2.90 (m, 2 H), 2.02-2.24 (m, 4 H), 1.48-1.62 (m, 2 H). 

Step B: Synthesis of iV^-[l-(4-bromo-2-trifluoromethoxy-benzenesulfonyl)- 
piperidin-4-yl]-iV',iV'-dimethyl-quinazoline-2,4-diamine, 

To a solution of A/"^-(l-benzyl-piperidin-4-yl)-A^'',iV"'-dimethyl-qmnazoline-2,4- 
diamine (500 mg, 1.38 mmol) in MeOH (5 mL) was added 20% Pd(0H)2 (100 mg). The 
mixture was stirred at ambient temperature under hydrogen atmosphere for 1.5 hr, at 50 °C 
for 8 hr, at ambient temperature for 16.5 hr, filtered through a pad of celite, and 
concentrated. To a solution of the residue in CH2CI2 (5 mL) was added 
diisopropylethylamine (510 pL, 2.93 mmol). The mixture was cooled to 4 °C and a 
solution of 4-bromo-2-trifluoromethoxy-benzenesulfonyl chloride (493 mg, 1.45 mmol) in 
CH2CI2 (2 mL) was added below 5 °C. The reaction mixture was stirred at 4 °C for 2 hr. 
The reaction was quenched with saturated aqueous NaHCOj The aqueous layer was 
extracted with CHCI3 (three times). The combined organic layer was dried over MgS04, 
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filtered, concentrated, and purified by flash chromatography (NH-siUca gel, 33% EtOAc in 
hexane) to give iV^-[l-(4-bromo-2-trifluoromethoxy-benzenesulfonyl)-piperidin-4-yl]- 
MiV^-diraethyl-quinazoline-2,4-diamine (339 mg, 43%) as a pale yellow solid. 
ESI MS m/e 596, M + Na""; 'H NMR (300 MHz, CDCI3) 5 7.87 (d, J= 8.2 Hz, 1 H), 7.81 
(dd, J= 8.3, 1.0 Hz, 1 H), 7.36-7.61 (m, 4 H), 7.04 (ddd, J= 8.3, 6.8, 1.4 Hz, 1 H), 4.77 (d, 
/= 7.8 Hz, 1 H), 3.97-4.14 (m, 1 H), 3.68-3.86 (m, 2 H), 3.25 (s, 6 H), 2.87-3.01 (m, 2 H), 
2.10-2.23 (m, 2 H), 1.51-1.70 (m, 2 H). 

Example 5 




f/'aMS-4-Bromo-iV-[4-(4-dimethylammo-quinazoliii-2-ylamino)-cyclohexyI]-2- 
trifluoromethoxy-benzenesulfonamide 

Step A: Synthesis of ^a/i5-(4-ammo-cyclohexyl)-carbamic acid ter^butyl ester. 

To a solution of /ra«j-cyclohexane-l,4-diamine (15.0 g, 131 mmol) in 1,4-dioxane 
(85 mL) was added (Boc)20 (3.61 g, 16.5 mmol) dropwise over 4 hr. The mixture was 
stirred at ambient temperature for 19 hr and concentrated. To the residue was added HjO 
and the insoluble material was removed by filtration. The filtrate was extracted with 

CHCI3 (three times). The combined organic layer was dried over MgS04, filtered, 
concentrated to give /ra«5-(4-amino-cyclohexyl)-carbatnic acid ^er^-butyl ester (3.15 g, 
11% based on diamine, 89% based on (600)30 ) as a white solid. 

ESI MS m/e 215, M + H^ ; ^H NMR (300 MHz, CDCI3) 5 4.43 (brs, 1 H), 3.36 (brs, 1 H), 
2.57-2.70 (m, 1 H), 1.78-2.04 (m, 4 H), 1.44 (s, 9 H), 1.05-1.38 (m, 4 H). 

Step B: Synthesis of 6'fl/i5'-[4-(4-dimethylamino-quinazolin-2-ylamino)-cyclohexyI]- 
carbamic acid tert-butyl ester. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 408, M + Na""; ^H NMR (300 MHz, CDCI3) 6 7.80 (d , J= 8.2 Hz, 1 H), 7.39- 
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7.52 (m, 2 H), 7.02 (ddd, 1 H, J= 8.3, 6.3, 1.9 Hz, 1 H), 4.68-4.78 (m, 1 H), 4.43 (brs, 1 
H), 3.89 (brs, 1 H), 3.46 (brs, 1 H), 3.25 (s, 6 H), 2.15-2.24 (m, 2 H), 1.97-2.10 (m, 2 H), 
1.45 (s, 9 H), 1.21-1.35 (m, 4 H). 

Step C: Synthesis of fraiis-4-bromorA^-[4-(4-dimethylamino-qumazolm-2-ylamino)- 
cyclohexyl]-2-trifluoromethoxy-beiizeiiesulfonamide. 

To a solution of fr<3m-[4-(4-dimethylamino-quinazolm-2-ylainino)-cyclohexyl]- 
carbamic acid tert-hutyl ester (500 mg, 1.30 mmol) in EtOAc (5 mL) was added 4 M 
hydrogen chloride in EtOAc (5 mL). The mixture was stirred at ambient temperature for 1 
hr and concentrated to give a white solid. To a suspension of the above solid in CHjClj (7 
mL) was added diisopropylethylamine (905 \xL, 5.20 mmol). The mixture was cooled to 4 
"C and a solution of 4-bromo-2-trifluoromethoxy-benzenesulfonyl chloride (462 mg, 1.36 
nmiol) in CHjClj (2 mL) was added below 5 °C. The reaction mixture was stirred at 4 "C 
for 1.5 hr. To the reaction mixture was added a solution of 4-bromo-2-trifluoromethoxy- 
benzenesulfonyl chloride (88 mg, 0.26 mmol) in CH2CI2 (0.5 mL) and the mixture was 
stirred at 4 "C for 1 hr. To the reaction mixture was added diisopropylethylamine (230 \xL, 
1.32 mmol) and the mixture was stirred at 4 °C for 1.5 hr. The reaction was quenched with 
saturated aqueous NaHCOs The aqueous layer was extracted with CHCI3 (three times). 
The combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (NH-silica gel, 50% EtOAc hi hexane) to give /rfl«i'-4-bromo-iV-[4- 
(4-dimethylamino-quinazolin-2-ylamiao)-cyclohexyl]-2-trifluoromethoxy- 
benzenesulfonamid (339 mg, 44%) as a white solid. 

ESI MS nVe 588, M + NMR (300 ?vlHz, CDCI3) 5 7.92 (d , J = 8.9 Hz, 1 H), 7.80 

(dd , J = 8.3, 0.7 Hz, 1 H), 7.37-7.59 (m, 4 H), 6.99-7.06 (m, 1 H), 4.64-4.75 (m, 1 H), 
3.78-3.94 (m, 1 H), 3.17-3.30 (m, 7 H), 2.09-2.20 (m, 2 H), 1.85-1.97 (m, 2 H), 1.12-1.47 
(m, 4 H). 
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^ra«5-4-Bromo-iV-[4-(4-dimethylammo-qumazoIm-2-yIamino)-cycIohexy^ 
trifluoromethoxy-benzenesulfonamide 

Step A: Synthesis of ^i-a/i5-(4-ammo-cycIohexylmethyl)-carbamic acid ter^butyl ester. 

To a suspension of /ran5'-[4-(ter^-butoxycarbonylamino-methyl)-cyclohexyl]- 
carbamic acid benzyl ester (4.00 g, 11.0 mmol) in MeOH (40 mL) was added 5% Pd/C 
(400 mg). The mixture was stirred at ambient temperature under hydrogen atmosphere for 
1 lir, filtered through a pad of celite, and concentrated to give a white soUd. A suspension 
of the above solid in hexane (15 mL) was stkred at ambient temperature for 30 min. The 
solid was collected by filtration, washed with hexane, dried under reduced pressure to give 
fr-am-(4-amino-cyclohexylmetihyl)-carbamic acid tert-hutyl ester (2.52 g, 100%) as a white 
solid. 

ESI MS m/e 229, M + ; NMR (300 MHz, CDCI3) 6 4.56-4.88 (m, 1 H), 3.00 (t, J= 
6.5 Hz, 2 H), 2.54-2.65 (m, 1 H), 1.70-1.94 (m, 4 H), 1.44 (s, 9 H), 1.18-1.50 (m, 1 H), 
0.92-1.15 (m, 4 H). 

Step B: Synthesis of fra«s-[4-(4-dimethylamino-quinazolin-2-ylamino)- 
cyclohexyImethyl]-carbamic acid tert-butyl ester. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 422, M + Na^ ; 'H NMR (300 MHz, CDCI3) 7.81 (d, J= 7.9 Hz, 1 H), 7.38- 
7.52 (m, 2 H) , 6.96-7.07 (m, 1 H), 4.55-4.84 (m, 2 H), 3.75-3.97 (m, 1 H), 3.26 (s, 6 H), 
3.01 (t, J= 6.4 Hz, 2 H), 2.15-2.30 (m, 2 H), 1.75-1.88 (m, 2 H), 1.45 (s, 9 H), 1.35-1.54 
(m, IH), 1.00-1.30 (m, 4 H). 

Step C: Synthesis of 6'fliis-4-bromo-iV-[4-(4-dimethylamino-quinazolin-2-ylamino)- 
cyclohexylniethyl]-2-trifluoromethoxy-benzenesulfonamide. 
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To a suspension of /rara-[4-(4-dmiethylamino-quinazolin-2-ylamino)- 
cyclohexylmethylj-carbamic acid tert-hntyl ester (500 mg, 1.25 mmol) in EtOAc (5 roL) 
was added 4 M hydrogen chloride in EtOAc (5 mL). The mixture was stirred at ambient 
temperature for 1 hr and concentrated to give a white solid. To a suspension of the above 
solid in CHjClj (7 mL) was added diisopropylethylamine (905 \jL, 5.20 mmol). The 
mixture was cooled to 4 °C and a solution of 4-bromo-2-trifluoromethoxy-benzenesulfonyl 
chloride (446 mg, 1.31 mmol) in CH2CI2 (2 niL) was added below 5 °C. The reaction 
mixture was stiixed at 4 °C for 1.5 hr. To the reaction mixture was added a solution of 4- 
bromo-2-trifluoromethoxy-benzenesulfonyl chloride (85mg, 0.25 mmol) in CHjClj (0.5 
mL) and the mixture was stirred at 4 °C for 1 hr. To the reaction mixture was added 
diisopropylethylamine (220 nL, 1.26 mmol) and the mixture was stirred at 4 °C for 1 hr. 
The reaction was quenched with saturated aqueous NaHCOg The aqueous layer was 
extracted with CHCI3 (three times). The combmed organic layer was dried over MgS04, 
filtered, concentrated, and purified by fiash chromatography (NH-silica gel, 50% EtOAc in 
hexane) to give ^ran5-4-bromo-A/'-[4-(4-dimethylamino-quinazolin-2-ylammo)- 
cyclohexyknethyl]-2-trifluoromethoxy-benzenesulfonamide (624 mg, 83%) as a pale 
yellow solid. 



ESI MS m/e 602, M + NMR (300 MHz, CDCI3) 5 7.89 (d, J= 8.9 Hz, 1 H), 7.80 (d, 

/= 8.5 Hz, 1 H), 7.39-7.60 (m, 4 H) , 7.04 (ddd, J= 8.2, 6.8, 1.6 Hz, 1 H), 3.71-3.92 (m, 1 
H), 3.30 (s, 6 H), 2.85 (d, J= 6.5 Hz, 2 H), 2.10-2.22 (m, 2 H), 1.70-1.86 (m, 2 H), 1.37- 
1.53 (m, 1 H), 0.98-1.32 (m, 4 H). 
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Step A: Synthesis of 4-aminomethyl-piperidine-l-carboxylic acid tert-hntyl ester. 

To a solution of C-piperidin-4-yl-methylajmine (15.0 g, 131 mmol) in toluene (165 
mL) was added benzaldehyde (13.9 g, 131 mmol) and the mixture was stirred at reflux 
with a Dean-Stark trap under N2 atmosphere for 3 hr, and cooled on an ice-bath. To the 
reaction mixture was added (Boc)20 (31.5 g, 144 mmol) dropwise over 15 mm. The 
mixture was stirred at ambient temperature for 2.5 days, and concentrated. To the residue 
was added 1 M aqueous KHSO4 and the mixture was stirred at ambient temperature for 7 
hr, the aqueous layer was washed with EtjO (twice), alkahzed with sodium hydroxide, and 
extracted with CHCI3 (five times). The combined organic layer was dried over MgS04, 
filtered, concentrated. The precipitate was suspended in hexane (10 mL) and the 
suspension was stirred at ambient temperature for 10 min. The solid was collected by 
filtration and dried under reduced pressure to give 4-aminomethyl-piperidine-l-carboxylic 
acid tert-hutyl ester (25.8 g, 92%) as a white solid. 

ESI MS m/e 215, M + IT ; NMR (300 MHz, CDCI3) 5 3.85-4.22 (m, 2 H), 2.90 (d, J= 
6.8 Hz, 2 H), 2.50-2.80 (m, 2 H), 1.70-2.02 (m, 3 H), 1.45 (s, 9 H), 1.10-1.28 (m, 2 H). 

Step B: Synthesis of 4-[(4-dimethylamino-quinazolin-2-yIamino)-methyl]- 
piperidine-l-carboxylic acid ter^-butyl ester. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 386, M + ; »H NMR (300 MHz, CDCI3) 6 7.81 (d, J= 8.4 Hz, 1 H), 7.41- 
7.53 (m, 2 H), 6.99-7.06 (m, 1 H), 5.16 (brs, 1 H), 4.00-4.20 (m, 2 H), 3.41 (t, J= 6.1 Hz, 
2 H), 3.26 (s, 6 H), 2.60-2.77 (m, 2 H), 1.67-1.84 (m, 3 H), 1.45 (s, 9 H), 1.11-1.28 (m, 2 
H). 

Step C: Synthesis of A'^-[l-(4-bromo-2-trifluoromethoxy-benzenesulfonyI)- 
piperidin-4-ylmethyl]-A^,iV'-dimethyI-quinazoline-2,4-diamine. 

To a suspension of 4-[(4-dimethyIamino-quinazo]in-2-ylaniino)-methyl]- 
piperidine-l-carboxylic acid tert-hutyl ester (500 mg, 1.30 mmol) in EtOAc (5 mL) was 
added 4 M hydrogen chloride in EtOAc (5 mL). The mixture was stirred at ambient 
temperature for 1 hr and concentrated to give a white solid. To a suspension of the above 
solid in CH2CI2 (5 mL) was added diisopropylethylamine (480 |aL, 2.76 mmol). The 
mixture was cooled to 4 °C and a solution of 4-bromo-2-trifluoromethoxy-benzenesulfonyl 
chloride (462 mg, 1.36 mmol) m CH2CI2 (2 mL) was added below 5 °C. The reaction 
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mixture was stirred at 4 °C for 3 hr. Tlie reaction was quenched with saturated aqueous 
NaHCOj The aqueous layer was extracted with CHCI3 (three times). The combined 
organic layer was dried over MgS04, filtered, concentrated, and purified by flash 
chromatography (NH-silica gel, 14% to 20% EtOAc in hexane) to give iV^-[l-(4-bromo-2- 
trifluoromethoxy-beiizenesulfonyl)-piperidin-4-ylmethyl]-MiV"'-dimethyl-qmn^^ 
diamine (420 mg, 55%) as a yellow solid. 

ESI MS m/e 588, M + ; NMR (300 MHz, CDCI3) 5 7.85 (d, /= 8.9 Hz, 1 H), 7.81 
(dd, 8.7, 0.9 Hz, 1 H), 7.40-7.56 (m, 4 H), 7.04 (ddd, J= 8.2, 6.7, 1.6 Hz, 1 H), 5.10- 
5.46 (brs, 1 H), 3.85 (d, J= 12.4 Hz, 2 H), 3.40 (t, J= 6.4 Hz, 2 H), 3.27 (s, 6 H), 2.56- 
2.67 (m, 2 H), 1.64-1.91 (m, 3 H), 1.23-1.43 (m, 2 H). 



4-Bromo-A'^[l-(4-dimethylamino-quinazoUn-2-yI)-piperidm-4-ylinethyl]-2- 
trifluoromethoxy-benzenesulfonaniide 

Step A: Synthesis of 4-(beiizyloxycarbonylamino-methyl)-piperidine-l-carboxylic 
acid fert-butyl ester. 

To a solution of 4-aminomethyl-piperidine-l-carboxylic acid tert-butyl ester (7.00 
g, 32.7 mmol) in CHCI3 (70 mL) was added triethylamine (3.64 g, 36.0 mmol). The 
resulting solution was cooled to 4 °C and ZCl (6.13 g, 35.9 rtmiol) was added below 8 "C 
over 15 min. The reaction mixture was stirred at ambient temperature for 18 hr, and poured 
into saturated aqueous NaHCOj. The aqueous layer was extracted with CHCI3 (three 
times), dried over MgS04, filtered, concentrated, and purified by flash chromatography 
(silica gel, 33% to 50% EtOAc in hexane) to give 4-(benzyloxycarbonylamino-methyl)- 
piperidine-l-carboxylic acid rerr-butyl ester (10.7 g, 94%) as a colorless oil. 



ESI MS m/e 371, M + Na"' ; ^H NMR (300 MHz, CDCI3) 8 7.26-7.37 (m, 5 H), 5.09 (s, 2 
H), 4.84-5.01 (m, 1 H), 3.95-4.22 (m, 2 H), 2.98-3.16 (m, 2 H), 2.66 (t, /= 12.4 Hz, 2 H), 
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1.58-1.72 (m, 3 H), 1.45 (s, 9 H), 0.98-1.18 (m, 2 H). 

Step B: Synthesis of piperidin-4-ylmethyI-carbamic acid benzyl ester 
hydrochloride. 

A solution of 4-(benzyloxycarbonylaniino-methyl)-piperidine-l-carboxylic acid 
ter^-butyl ester (10.2 g, 29.3 nrniol) in EtOAc (100 mL) was cooled on an ice-bath and 4 
M hydrogen chloride in EtOAc (100 mL) was added. The mixture was stirred at ambient 
temperature for 1 hr and concentrated. The residue was suspended in hexane (30 mL) and 
the mixture was stirred at ambient temperature for 30 min. The solid was collected by 
filtration, washed with hexane, and dried under reduced pressure to give piperidin-4- 
ylmethyl-carbamic acid ben2yl ester hydrochloride (7.24 g, 87%) as a white solid. 
ESI MS m/e 271, M (fi:ee) + Na^; NMR (300 MHz, DMSO-dg) 5 9.10 (brs, 2 H), 7.20- 
7.50 (m, 6 H), 5.02 (s, 2 H), 3.15-3.28 (m, 2 H), 2.68-3.02 (m, 4 H), 1.56-1.82 (m, 3 H), 
1.20-1.52 (m, 2 H). 

Step C: Synthesis of [l-(4-dimethylamino-quinazoliii-2-yl)-piperidin-4-ylmethyl]- 
carbamic acid benzyl ester. 

Using the procedure for the step C of example 3, the title compound was obtained. 
ESI MS m/e 420, M + IT ; NMR (300 MHz, CDCI3) 6 7.78 (d, J= 8.2 Hz, 1 H), 7.21- 
7.49 (m, 7 H), 6.95-7.04 (m, 1 H), 5.06-5.17 (m, 2 H), 4.83-4.98 (m, 3 H), 3.24 (s, 6 H), 
3.00-3.16 (m, 2 H), 2.77-2.91 (m, 2 H), 1.58-1.97 (m, 3 H), 1.12-1.33 (m, 2 H). 

Step D: Synthesis of 4-bromo-iV-[l-(4-dimethyIamino-quinazolin-2-yl)-piperidin-4- 
ylmethyl]-2-trifluoromethoxy-benzenesulfonamide. 

Using the procedure for the step D of example 3, the title compound was obtained. 
ESI MS m/e 588, M + H^ NMR (300 MHz, CDCI3) 5 7.87 (d, /= 8.7 Hz, 1 H), 7.78 (d, 
J= 8.2 Hz, 1 H), 7.44-7.59 (m, 4 H), 6.97-7.06 (m, 1 H), 4.94-5.04 (m, 1 H), 4.89 (d, J= 
13.2 Hz, 2 H), 3.25 (s, 6 H), 2.75-2.88 (m, 4 H), 1.64-1.82 (m, 3 H), 1.05-1.28 (m, 2 H). 
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do i F 



m-4-Bromo-iV-[4-(4-dimethylammo-qumazoIm-2-ylammo)-cyclohexyl]-2- 
trifluoromethoxy-benzenesulfonamide 

Step A: Synthesis of cu-(4-beiizyloxycarbonyIamino-cyclohexyl)-carbamic acid 
benzyl ester. 

To a suspension of cw-cyclohexane-l,4-dicarboxylic acid (25.0 g, 145 mmol) in 
benzene (125 mL) were added phosphorazidic acid diphenyl ester (81.9 g, 298 mmol) and 
triethylamine (30.1 g, 297 mmol). The reaction mixture was stirred at reflux for 2.5 hr 
(Caution! Vigorous exothermic reaction). Benzyl alcohol (32.2 g, 298 mmol) was 
added and the mixture was stirred at reflux for 24 hr. The reaction mixture was 
concentrated and the residue was dissolved in EtOAc and HjO. The organic layer was 
separated and the aqueous layer was extracted with EtOAc (twice). The combined 
organic layer was washed with 1 M aqueous KHSO4, saturated aqueous NaHCOj, and 
brine, dried over MgS04, jBltered, concentrated, and purified by flash chromatography 
(silica gel, 33% EtOAc in hexane) to give cw-(4-benzyloxycarbonylainino-cyclohexyl)- 
carbamic acid benzyl ester (52.0 g, 94%) as a colorless oil. 

ESI MS m/e 405, M + Na"" ; NMR (300 MHz, CDCI3) 5 7.15-7.40 (m, 10 H), 5.07 (s, 4 
H), 4.70-5.00 (m, 2 H), 3.52-3.80 (m, 2 H), 1.60-1.80 (m, 4 H), 1.45-1.60 (m, 4 H). 

Step B: Synthesis of CM-(4-amino-cyclohexyl)-carbamic acid tert-hutyl ester. 

To a solution of cw-(4-benzyloxycarbonylaniino-cyclohexyl)-carbamic acid benzyl 
ester (91.7 g, 240 mmol) in MeOH (460 mL) was added 5% Pd/C (9.17 g). The reaction 
mixture was stirred at ambient temperature under hydrogen atmosphere for 2.5 days, 
filtered through a pad of celite, and concentrated to give a diamine as a colorless oil. To a 
solution of the diamine in MeOH (550 mL) was added a solution of (Boc)20 (6.59 g, 30.2 
mmol) in MeOH (80 mL) dropwise over 4 hr. The reaction mixture was stirred at 
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ambient temperature for 1.5 days and concentrated. After dissolution with HjO, the 
aqueous layer was extracted with CHCI3 (three times). The combined organic layer was 
dried over MgS04, filtered, and concentrated to give cw-(4-amino-cyclohexyl)-carbainic 
acid ^er^-butyl ester (7.78 g, 15%, crude) as a colorless oil. The aqueous layer was 
concentrated and the residue was dissolved in MeOH, dried over MgS04, filtered, and 
concentrated to give a recovered diamine (32.9 g) as a colorless oil. To a solution of the 
recovered diamine (32.9 g, 288 mmol) in MeOH (660 mL) was added a solution of 
(Boc)20 (6.29 g, 28.8 mmol) in MeOH (80 mL) dropwise over 5 hr. The reaction 
mixture was stirred at ambient temperature for 10 hr and concentrated. After dissolution 
with HjO, the aqueous layer was extracted with CHCI3 (three times). The combined 
organic layer was dried over MgS04, filtered, and concentrated to give c/5-(4-ammo- 
cyclohexyl)-caxbamic acid tert-hutyi ester (8.16 g, 16%, crude) as a colorless oil. The 
aqueous layer was concentrated and the residue was dissolved in MeOH, dried over 
MgS04, filtered, and concentrated to give a recovered diamine (23.1 g) as a colorless oil. 
To a solution of the recovered diamine (23.1 g, 202 mmol) in MeOH (462 mL) was added 
a solution of (600)30 (4.42 g, 20.3 mmol) in MeOH (56 mL) dropwise over 4 hr. The 
reaction mixture was stirred at ambient temperature for 3.5 days and concentrated. After 
dissolution with HjO, the aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, and concentrated to give cis-(4- 
amino-cyclohexyl)-carbamic acid tert-hutyl ester (5.01 g, 10% based on starting material) 
as a colorless oU. The aqueous layer was concentrated and the residue was dissolved in 
MeOH, dried over MgS04, filtered, and concentrated to give a recovered dianodne (16.0 g) 
as a colorless oil. To a solution of the recovered diamine (16.0 g, 140 mmol) in MeOH 
(320 mL) was added a solution of (Boc)20 (3.06 g, 14.0 mmol) in MeOH (40 mL) 
dropwise over 4 hr. The reaction mixture was sthred at ambient temperature for 13 hr 
and concentrated. After dissolution with H2O, the aqueous layer was extracted with 
CHCI3 (three times). The combined organic layer was dried over MgS04, filtered, and 
concentrated to give czj-(4-amino-cyciohexyl)-carbamic acid ^er^-butyl ester (3.53 g, 7% 
based on the starting material) as a colorless oil. The aqueous layer was concentrated and 
the residue was dissolved in MeOH, dried over MgS04, filtered, and concentrated to give a 
recovered diamine (11.1 g) as a colorless oil. 

ESI MS m/e 215, M + H" ; ^H NMR (300 MHz, CDCI3) 6 4.30-4.82 (m, 1 H), 3.50-3.80 (m, 
1 H), 2.78-2.95 (m, 1 H), 1.44 (s, 9H), 1.20-1.80 (m, 8 H). 
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Step C: Synthesis of CM'-A'^-(4-amino-cyclohexyI)rA'VV^-dimethyl-quiiiazoline-2,4- 
diamine. 

A mixture of (2-cUoro-quinazolin-4-yl)-dimethyl-amine obtained in step B of 
example 1 (3.00 g, 14.4 mmol) and cw-(4-amino-cyclohexyl)-carbamic acid tert-hvtyi 
ester (3.72 g, 17.4 mmol) in 2-propanol (10 mL) was stirred at reflux for 5.5 days, poured 
into saturated aqueous NaHCOj, and the aqueous layer was extracted with CHCI3 (three 
times). The combined organic layer was dried over MgS04, filtered, concentrated, and 
purified by flash chromatography (NH-silica, 20% EtOAc in hexane) to give cz5'-[4-(4- 
dimethyIamino-quinazoIin-2-ylamino)-cyclohexyl]-carbamic acid tert-hutyl ester 
including solvent (5.44 g) as a colorless oil. To a solution of the above material (5.44 g) in 
EtOAc (10 mL) was added 4 M hydrogen chloride in EtOAc (50 mL). The reaction 
mixture was stirred at ambient temperature for 2 hr, and concentrated. The residue was 
alkalized with saturated aqueous NaHCOj, and the precipitate was collected by filtration to 
give cw-iV^-(4-amino-cyclohexyl)-JV*^-dimethyl-quinazoline-2,4-diamine (2.26 g, 55%) 
as a white solid. The aqueous layer was extracted CHCI3 (three tunes). The combined 
organic layer was dried over MgS04, filtered, and concentrated to give cw-iV^-(4-amino- 
cyclohexyl)-A^"',iV'-dimethyl-quinazoline-2,4-diaaiiine (687 mg, 17%) as a white solid. 
ESI MS m/e 285, M'' ; *H NMR (300 MHz, DMSO-dg) S 7.86 (d, /= 7.5 Hz, 1 H), 7.47 (t, 
/= 8.3 Hz, 1 H), 7.29 (d, J= 8.3 Hz, 1 H), 7.01 (t, J= 7.6 Hz, 1 H), 6.56 (d, J= 7.5 Hz, 1 
H), 3.83-4.06 (m, 1 H), 3.38-3.52 (m, 1 H), 3.20 (s, 6 H), 1.22-1.82 (m, 8 H). 

Step D: Synthesis of cw-4-bromo-iV-[4-(4-dimethylamino-quinazolin-2-ylamino)- 
cycIohexyI]-2-trifluoroinethoxy-benzenesulfonamide. 

To a suspension of c/5-iV^-(4-amino-cyclohexyl)-/Y^,A/"^-dimethyl-quinazoline-2,4- 
diamine (680 mg, 2.38 mmol) in CHjClj (7 mL) was added diisopropylethylamine (620 i^L, 
3.56 mmol). The mixture was cooled on an ice-bath and a solution of 4-bromo-2- 
trifluoromethoxy-benzenesulfonyl chloride (849 mg, 2.50 mmol) in CH2CI2 (3 mL) was 
added dropwise. The reaction mixture was stirred on an ice-bath for 6.5 hr. The reaction 
was quenched with saturated aqueous NaHCOs The aqueous layer was extracted with 
CHCI3 (three times). The combined organic layer was dried over MgS04, filtered, 
concentrated, and purified by flash chromatography (NH-silica gel, 33% EtOAc in hexane) 
to give c/j-4-bromo-iV-[4-(4-dimethylamino-quinazolin-2-ylamino)-cyclohexyl] -2- 
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trifluoromethoxy-benzenesulfonamide (782 mg, 56%) as a pale yellow solid. 
ESI MS m/e 588, Mr;^HNMR (300 MHz, CDCI3) 5 7.92 (d, J= 8.9 Hz, 1 H), 7.81 (dd, J 
= 8.3, 1.2 Hz, 1 H), 7.41-7.58 (m, 4 H), 7.04 (ddd, 8.3, 6.6, 1.6 Hz, 1 H), 4.00-4.12 (m, 
1 H), 3.36-3.45 (m, 1 H), 3.31 (s, 6 H), 1.54-1.84 (m, 8 H). 

Example 10 



d'b 

^a/z5-iV-{4-[(4-Dimethylamino-quinazolm-2-ylamino)-methyl]-cy 
methanesulfonamide 

Step A: Synthesis of /ran5-A'-{4-[(4-dimethylamino-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethyl}- methane sulfonamide. 

Using the procediire for the step H of example 1, the title compound was obtained. 
ESI MS m/e 392, M + IT ; ^H NMR (300 MHz, CDCI3) 6 7.81 (d, J= 7.8 Hz, 1 H), 7.38- 
7.53 (m, 2 H), 7.02 (ddd, J= 8.3, 6.6, 1.6 Hz, 1 H), 5.07 (brs, 1 H), 4.61 (brs, 1 H), 3.36 (t, 
J= 6.2 Hz, 2 H), 3.27 (s, 6 H), 2.94 (s, 3 H), 2.91-3.01 (m, 2 H), 1.76-1.98 (m, 4 H), 1.37- 
1.64 (m, 2 H), 0.85-1.12 (m, 4 H). 

Example 11 



fra/i5-A^-{4-[(4-dimethylammo-quinazolin-2-ylammo)-methyI]-cyclohexylmethyl}-2- 
trifluoromethoxy-benzamide 





o 



Step A: Synthesis of frtf«5-iV-{4-[(4-dimethylamino-quinazoIin-2-ylamino)-methyl]- 
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cyclohexylmethyl}-2-trifluoromethoxy-benzamide. 

To a suspension of /ra«j-{4-[(4-dimethylaniino-quinazolin-2-ylamino)- 
methyl]cyclohexylmethyl}-carbamic acid tert-hutyl ester obtained in step G of example 1 
(800 mg, 1.93 mmol) in EtOAc (10 mL) was added 4 M hydrogen chloride in EtOAc (10 
mL). The mixture was stirred at ambient temperature for 60 min and concentrated to give a 
white solid. To a suspension of the solid in CH2CI2 (10 mL) was added 
diisopropylethylamine (706 ^iL, 4.05 mmol). The mixture was cooled at 4 °C and a 
solution of 2-(trifluoromethoxy)benzoyl chloride (455 mg, 2.03 mmol) in CHjClj (4 mL) 
was added below 5 °C. The reaction mixture was stirred at 4 °C for 90 min. The reaction 
was quenched with saturated aqueous NaHCOs The aqueous layer was extracted with 
CHCI3 (three times). The combined organic layer was dried over MgS04, filtered, 
concentrated, and purified by flash chromatography (NH-silica gel, 33% EtOAc in hexane) 
to give fra«J-iV-{4-[(4-dimethylammo-quiiiazolin-2-ylamino)-methyl]-cyclohexylme&^ 
2-trifluoromethoxy-benzamide (772 mg, 80%) as a pale yellow solid. 
ESI MS m/e 502, M + IT ; »H NMR (300 MHz, CDCI3) 5 7.90 (dd, J = 7.4, 1.6, Hz, 
1 H), 7.81 (d, J= 8.1 Hz, 1 H), 7.33-7.55 (m, 4 H), 7.29 (d, 8.8, Hz, 1 H), 6.96-7.08 (m, 
1 H), 6.55 (brs, 1 H), 4.97 (brs, 1 H), 3.28-3.43 (m, 4 H), 3.26 (s, 6 H), 1.76-2.10 (m, 4 H), 
1.44-1.72 (m, 2 H), 0.90-1.21 (m, 4 H). 

Example 12 



^/'fln5-Butane-l-sulfonic acid {4-[(4-dimethyIammo-quinazoIin-2-yIamino)- 
methyl] -cy clohexylmethyl}-ainide 

Step A: Synthesis of /^ans-butane-l-sulfonic acid {4-[(4-dimethylamino-quinazoIm-2- 
ylamino)-methyl]-cyclohexylmethyl}-amide. 

Using the procedure for the step H of example 1, the title compound was obtained. 
ESI MS m/e 434, M + ET ; ^H NMR (300 MHz, CDCI3) S 7.81 (d, /= 8.2 Hz, 1 H), 7,35- 
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7.54 (m, 2 H), 6.97-7.07 (m, 1 H), 4.41 (t, J= 6.1 Hz, 1 H), 3.36 (t, J= 6.1 Hz, 2 H), 3.27 
(s, 6 H), 2.89-3.05 (m, 4 H), 1.71-1.97 (m„ 6 H), 1.37-1.65 (m, 4 H), 0.82-1.12 (m, 7 H). 

Example 13 




^m/zj'-4-Bromo-iV-{4-[(4-dimethylammo-quinazoIm-2-ylamino)-^ 
cyclohexylmethyl}-2-tiifluoromethoay-beiizamide 

Step A: Synthesis of 4-bromo-2-trifluoromethoxy-benzaldehyde. 

A solution of 4-bromo-l-iodo-2-trifluoromethoxy-berLzene (1.00 g, 2.72 mmol) in 
THF (15 mL) was cooled to -78 °C, and 2.66 M BuLi in hexane (2.05 mL, 5.44 mmol) 
was added dropwise. The reaction mixture was stirred at -78 °C for 1.5 h, and N- 
fonnylmorpholine (0.57 mL, 5.63 mmol) was added. The reaction mixture was stirred at - 
78 °C for 15 min and at ambient temperature for 80 min. The reaction was quenched with 
0.25 M aqueous citric acid (10 mL), and the resulting mixture was extracted with EtOAc 
(three times). The combined organic layer was dried over MgS04, filtered, concentrated, 
and purified by flash chromatography (silica gel, 2% to 5% EtOAc in hexane) to give 4- 
bromo-2-trifluoromethoxy-benzaldehyde (560 mg, 77%) as a pale brown solid. 
CI MS m/e 269, M + H^ ; 'HNMR (300 MHz, CDCI3) 5 10.33 (s, 1 H), 7.85 (d, J= 8.1 Hz, 
IH), 7.50-7.67 (m, 2 H). 

Srep B: Synthesis of 4-bromo-2-trifluoromethoxy-benzoic acid. 

A solution of 4-bromo-2-trifluoromethoxy-benzaldehyde (550 mg, 2.04 mmol) in 
1,4-dioxane (27 mL) and H2O (9 mL) was cooled at 4°C. To the solution were added 
amidosulfiiric acid (296 mg, 3.05 mmol) and sodixim dihydrogen phosphate dihydrate (1.4 
g, 8.98 mmol). The mixture was stirred at 4''C for 15 min. To the reaction mixture was 
added a solution of sodium chlorite (238 mg, 2.63 mmol) in H2O (1.5 mL) and stirred at 4 
°C for 15 min. To the reaction tnixture was added NajCOj (304 mg, 2.41 nmiol) and stirred 
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at 4 °C for 15 min. The mixture was acidified with conc-HCl (pH = 1), and the aqueous 
layer was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, filtered, concentrated, and purified by flash chromatography (silica gel, 1% 
MeOH in CHCI3) to give 4-bromo-2-trifluoromethoxy-benzoic acid (471 mg, 81%) as a 
white solid. 

ESI MS m/e 284, JVT; NMR (300 MHz, CDCI3) 5 7.98 (d, J= 8.4 Hz, 1 H), 7.53-7.62 
(m, 2 H). 

Step C: Synthesis of /ra«5-4-bromo-A'-{4-[(4-dimethylamino-quinazolin-2-ylamino)- 
methyI]-cyclohexylmethyl}-2-trifluoroinethoxy-benzainide. 

To a solution of 4-bromo-2-trifluoromethoxy-benzoic acid (454 mg, 1.59 mmol) in 
CH2CI2 (6 mL) were added DMF (1.5 nL, 0.02 mmol) and SOCI2 (158 (jL, 2.17 mmol). 
The mixture was stirred at reflux for 1 hr and concentrated to give acid chloride as a pale 
yellow oil. To a suspension of fra«5-{4-[(4-dimethylamino-quinazolin-2-ylamino)- 
methyl]cyclohexylmethyl}-carbamic acid tert-hvctyl ester obtaiaed in step G of example 1 
(624 mg, 1.51 mmol) in EtOAc (10 mL) was added 4 M hydi-ogen chloride in EtOAc (8 
mL). The mixture was stirred at ambient temperature for 40 min and concentrated to give a 
white soHd. To a suspension of the solid in CH2CI2 (6 mL) was added 
diisopropylethylanune (552 \iL, 3.17 mmol). The mixture was cooled at 4 °C and a 
solution of acid chloride in CH2CI2 (6 mL) was added below 5 "C. The reaction mixture 
was stirred at 4 "C for 2.5 hr. The reaction was quenched with saturated aqueous NaHCOj. 
The aqueous layer was extracted with CHCI3 (three times). The combined organic layer 
was dried over MgS04, filtered, concentrated, and purified by flash chromatography (NfH- 
silica gel, 33% EtOAc in hexane) to give fra«j-4-bromo-iV-{4-[(4-dimethylamino- 
quinazolin-2-ylamino)-methyl]-cyclohexylmethyl}-2-trifluoromethoxy-benzamide (309 
mg, 35%) as a pale yellow solid. 

ESI MS m/e 580, M + H\; NMR (300 MHz, CDCI3) 6 7.89 (d, 7= 8.4 Hz, 1 H), 7.81 (d, 
J= 8.2 Hz, 1 H), 7.39-7.67 (m, 4 H), 7.02 (ddd, J= 8.2, 6.4, 1.9 Hz, 1 H), 6.53 (brs, 1 H), 
4.99 (brs, 1 H), 3.37 (t, J= 6.5 Hz, 2 H), 3.32 (t, J= 6.3 Hz, 2 H), 3.27 (s, 6 H), 1.76-2.02 
(m„ 4 H), 1.48-1.67 (m, 2 H), 0.94-1.16 (m, 4 H). 
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6"b 

^rfln5-iV-{44(4-Dimethylamino-quinazolin-2-ylamino)-methyl]-cycIoheayIme 
trifluoromethoxy-benzenesulfonamide. 

Step A: Synthesis of /ran5riV-{4-[(4-dimethylammo-qumazoIm-2-ylamino)-methyl]- 
cyclohexyImethyI}-2-trifIuoroinethoxy-benzenesulfonaiiiide. 

To a suspension of franj-{4-[(4-dimethylamino-quinazolin-2-ylamino)- 
methyl]cyclohexylme1iiyl}-carbamic acid tert-hutyl ester obtained in step G of example 1 
(500 mg, 1.21 mmol) in EtOAc (8 mL) was added 4 M hydrogen chloride in EtOAc (7 
mL). The mixture was stirred at ambient temperature for 40 min and concentrated to give a 
white solid. To a suspension of the solid in CH2CI2 (7 mL) was added pyridine (215 juL, 
2.66 mmol). The mixture was cooled at 4 "C and a solution of 2-trifluoromethoxy- 
benzenesulfonyl chloride (331 mg, 1.27 mmol) in CH2CI2 (2 mL) was added below 5 "C. 
The reaction mixture was stirred at 4 °C for 2 hr. The reaction was quenched with saturated 
aqueous NaHCOj The aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (NH-silica gel, 20% EtOAc in hexane) to give rr£z«j-iV-{4-[(4- 
dime1iiylamino-quinazohn-2-ylamino)-methyl]-cyclohexylmethyl}-2-trifluoromethoxy- 
benzenesulfonamide (231 mg, 36%) as a pale yellow solid. 

ESI MS m/e 538, M + >H NMR (300 MHz, CDCI3) 6 8.03 (dd, J= 8.0, 1.6 Hz, 1 H), 
7.81 (d, 8.2 Hz, 1 H), 7.57-7.66 (m, 1 H), 7.36-7.52 (m, 4 H), 7.02 (ddd, J= 8.3, 6.5, 
1 .7 Hz, 1 H), 4.94 (brs, 1 H), 4.66 (brs, 1 H), 3.34 (t, J= 6A Hz, 2 H), 3.26 (s, 6 H), 2.78 (t, 
J= 6.2 Hz, 2 H), 1.68-2.01 (m, 4 H), 1.29-1.60 (m, 2 H), 0.79-1.07 (m, 4 H). 
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^ra«5-iV^-{4-[(4-Bromo-2-trifluoromethoxy-benzylammo)-methyl]-cyclohexyto^ 
iV^-dimethyl-qumazoline-2,4-diamine 

Step A: Synthesis of frflii5-iV^-(4-ammomethyl-cyclohexyImethyl)-iV'^-dimethyl- 
qumazoIme-2,4-diamine. 

To a suspension of fram-{4-[(4-dimethylammo-quinazolin-2-ylamino)-meth.yl]- 
cyclohexylmethyl}-carbainic acid tert-hixtyi ester (20.1 g, 48.6 mmol) in EtOAc (200 mL) 
was added 4 M hydrogen chloride in EtOAc (200 mL). The mixture was stirred at ambient 
temperature for 90 min and concentrated to give a solid. The solid was alkalized with 
saturated aqueous NaHCOj (pH = 9), concentrated, and purified by flash chromatography 
(NH siHca gel, 33% MeOH in CHCI3) to give fra«5'-iV^-(4-aminomethyl- 
cyclohexyhnethyl)-MAr'-dimethyl-quinazoline-2,4-diamine (14.7 g, 97%) as a white solid. 
ESI MS m/e 3 14, M + IT ; NMR (300 MHz, CDCI3) 6 7.81 (d, J= 8.2 Hz, 1 H), 7.42- 
7.52 (m, 2 H), 7.01 (ddd, /= 8.2, 6.2, 0.9 Hz, 1 H), 4.95 (brs, 1 H), 3.36 (t /= 6.3 Hz, 2 
H), 3.26 (s, 6 H), 2.52 (d, J= 6.4 Hz, 2 H), 1.75-1.96 (m, 5 H), 1.48-1.66 (m, 1 H), 0.82- 
1.40 (m, 6 H). 

Step B: Synthesis of ^ra«5-A*'^-{4-[(4-bromo-2-trifluoromethoxy-benzylamino)- 
methyl]-cyclohexyImethyl}-A'^,iV'-dimethyl-quinazoline-2,4-diamine. 

To a solution of /rara'-iV^-(4-aminomethyl-cyclohexyhnethyl)-iV',iV"^-dunethyl- 
quinazoline-2,4-diamine (500 mg, 1.59 mmol) in CH2CI2 (5 mL) were added 4-bromo-2- 
trifluoromethoxy-benzaldehyde obtained in step A of example 13 (428 mg, 1.59 mmol), 
acetic acid (95 mg, 1.59 mmol), and NaBH(0Ac)3 (505 mg, 2.38 mmol). The reaction 
mixture was stirred at ambient temperature for 4 hr. The reaction was quenched with 
saturated aqueous NaHCOj The aqueous layer was extracted with CHCI3 (three times). 
The combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
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flash chromatography (NH-silica gel, 50% EtOAc in hexane) to give trans-N^-{4-[(4- 
bromo-2-trifluorometlioxy-benzylamino)-niethyl]-cyclohexyhiiethyl}-iV^,i^^ 
qiiinazoline-2,4-diainine (783 mg, 89%) as a pale yellow solid. 

ESI MS m/e 566, M + HT ; NMR (300 MHz, CDCI3) 5 7.80 (d, J= 8.2 Hz, 1 H), 7.34- 
7.52 (m, 5 H), 7.01 (ddd, J= 8.3, 6.2, 2.0 Hz, 1 H), 5.00 (brs, 1 H), 3.77 (s, 2 H), 3.36 (t, J 
= 6.3 Hz, 2 H), 3.26 (s, 6 H), 2.43 (d, J= 6.7 Hz, 2 H), 1.76-1.95 (m„ 4 H), 1.34-1.65 (m, 
2H), 0.83-1.12 (m, 4 H). 

Example 16 



/rans-4-Bromo-iV-{4-[(4-dimethyIammo-qumazolin-2-ylammo)-methyl]- 
cyclohexylmethyl}-JV-methyl-2-trifIuoromethoxy-benzenesulfonamide 

Step A: Synthesis of /rans-4-bromoTAr-{4-[(4-dimethylamino-quinazolm-2-ylammo)- 
methyl]-cyclohexyImethyl}-A^-methyI-2-trifluoromethoxy-benzenesulfonamide. 

To a solution of fram-4-bromo-iV^{4-[(4-dimethylamino-quinazo]in-2-ylamiao)- 
methyl]-cyclohexyhnethyl}-2-trifluoromethoxy-benzenesiilfoiiamide obtahaed in step H of 
example 1 (380 mg, 0.61 mmol) in DMF (2 mL) was added 60% sodium hydride in oil 
(24.6 mg, 0.61 mmol). The reaction mixture was stirred at ambient temperature for 80 min. 
The reaction mixture was cooled at 0 °C and iodomethane (38.3 |J.L, 0.61 mmol) was 
added and stkred at ambient temperature for 3 hr. The reaction was quenched with 
saturated aqueous NaHCOg. The aqueous layer was extracted with EtOAc (three times). 
The combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (NTH-silica gel, 25% EtOAc hi hexane, and siUca gel, 5% MeOH m 
CHCI3) to give fram-4-bromo-iV-{4-[(4-dunethylamino-quinazolin-2-ylamino)-methyl]- 
cyclohexylmethyl}-iV'-methyl-2-trifluorometihoxy-benzenesulfonamide (268 mg, 69%) as a 
pale yellow solid. 



ESI MS m/e 630, M + IT ; ^H NMR (300 MHz, CDCI3) 8 7.88 (d, J= 9.2 Hz, 1 H), 7.81 (d, 




do 
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8.4 Hz, 1 H), 7.41-7.57 (m, 4 H), 7.03 (ddd, J= 8.4, 6.3, 1.8 Hz, 1 H), 3.37 (t, /= 6.2 
Hz, 2 H), 3.27 (s, 6 H), 2.97 (d, /= 7.5 Hz, 2H), 2.81 (s, 3H), 1.73-1.97 (m, 4H), 1.46-1.66 
(m,2H), 0.83-1.12 (in,4H). 

Example 17 



/rflKj-iV^-(4-{[(4-Bromo-2-trifluoromethoxy-benzyl)-methyI-amino] 
-methyl}-cyclohexylmethyI)TA^^-dimethyl-qumazoline-2,4-diamine 

Step A: Synthesis of ^m/i5-A^^-(4-{[(4-bromo-2-trifluoromethoxy-benzyI)-methyI- 
ammo]-methyI}-cyclohexylmethyl)-iV',iV'-dimethyl-quinazoline-2,4-diamine. 

To a solution of trans- iV^-{4-[(4-bromo-2-trifluoromethoxy-bexi2ylamino)-methyl] 
-cyclohexylmethyl}-A^^,iV''-dmaethyl-qumazoline-2,4-diamine obtained in step B of 
example 15 (290 mg, 0.52 mmol) in CH2CI2 (3 mL) were added 37% aqueous 
fonnaldehyde (42 mg, 0.52 mmol), acetic acid (31 mg, 0.52 mmol), and NaBH(0Ac)3 
(165 mg, 0.78 mmol). The reaction mixture was stirred at ambient temperature for 19 hr. 
The reaction was quenched with saturated aqueous NaHCOg. The aqueous layer was 
extracted with CHCI3 (three times). The combined organic layer was dried over MgS04, 
filtered, concentrated, and pxjrified by flash chromatography (NH-silica gel, 25% EtOAc in 
hexane) to give /ra/w-i\^-(4-{[(4-bromo-2-trifluoromethoxy-benzyl)-methyl-amino]- 
methyl}-cyclohexyhnethyl)-iV*,iV*-dimethyl-quinazoline-2,4-diaiimie (153 mg, 51%) as a 
pale yellow solid. 



ESI MS m/e 580, M + ; NMR (300 MHz, CDCI3) 5 7.81 (d, J= 7.6 Hz, 1 H), 7.34- 
7.53 (m, 5 H), 7.02 (ddd, J= 8.3, 6.2, 2.0 Hz, 1 H), 3.44 (s, 2 H), 3.36 (t, /= 6.3 Hz, 2 H), 
3.27 (s, 6 H), 2.14 (s, 3H), 2.11-2.18 (m, 2 H), 1.81-1.96 (m„ 4H), 1.36-1.66 (m, 2 H), 
0.73-1.13 (m, 4 H). 




276 



wo 03/028641 PCT/US02/31059 



Example 18 



oi 



6% 



trans- 3-Trifluoromethoxy-biphenyl-4-sulfonic acid {4-[(4-dimethylammo-quinazoIm- 
2-yIamino)-methyl]-cyclohexylmethyl}-amide 



Step A: Synthesis of trans- 3-trifluoromethoxy-biphenyI-4-sulfonic acid {4-[(4- 
dimethyIamino-quinazoIin-2-ylamino)-methyl]-cyclohexyImethyl}-amide. 

To a solution of fra«5'-4-bromo-Ar-{4-[(4-dimethylamino-quinazolin-2-ylainino)- 
methyl]-cyclohexylmetb.yl}-2-trifluoromethoxy-benzenesulfonamide obtained in step H of 
example 1 (122 mg, 0.198 mmol) in toluene (2.7 mL) were added MeOH (0.9 mL), 2 M 
aqueous K2CO3 (0.9 mL), phenylboronic acid (29.0 mg, 0.237 mmol), and 
tetrakis(triphenylphosphine)palladimn (23.0 mg, 0.02 mmol). The reaction mixture was 
stirred at 130 °C for 10 hr. The mixture was poured into water, and the aqueous layer was 
extracted with CHCI3 (three times). The combined organic layer was dried over MgS04, 
filtered, concentrated, and purified by flash chromatography (NH-silica gel, 25% EtOAc m 
hexane and silica gel, 9% MeOH in CHCI3) to give ira/w-S-trifluoromethoxy-biphenyM- 
sulfonic acid {4-[(4-dimethylamhio-quinazolm-2-ylamino)-methyl]-cyclohexyhnethyl}- 
amide (77 mg, 0.125 mmol) as a white solid. 

ESI MS m/e 614, M + ET ; ^HNMR (200 MHz, CDCI3) 8 8.07 (d, J= 8.4 Hz, 1 H), 7.82 (d, 
8.8 Hz, 1 H), 7.38-7.67 (m, 9 H), 7.03 (ddd, J= 8.4, 6.2, 2.2 Hz, 1 H), 5.11 (brs, 1 H), 
4.71 (brs, 1 H), 3.35 (t, J= 6.2 Hz, 2 H), 3.27 (s, 6 H), 2.73-2.90 (m, 2 H), 1.67-2.03 (m„ 4 
H), 1.30-1.64 (m, 2 H), 0.75-1.16 (m, 4H). 
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Example 19 




d"b 



/raKs-Octane-l -sulfonic acid{4-[(4-dimethylamino-quinazolm-2-ylamino)-metliyl]- 

cyclohexylmethylj-amide 

Step A: Synthesis of fraws-octane-l-sulfonic acid{4-[(4-dimethyIainiiio-quinazolin-2- 
ylamino)-methyl]-cycIohexylmethyI}-amide. 

Using the procedure for the step H of example 1, the title compound was obtained. 
ESI MS m/e 490, M + IT ; 'H NMR (300 MHz, CDCI3) 6 7.81 (d, J= 7.8 Hz, 1 H), 7.38- 
7.54 (m, 2 H), 7.02 (ddd, J= 8.3, 6.6, 1.7 Hz, 1 H), 5.01 (brs, 1 H), 4.45 (t, 6.2 Hz, 1 
H), 3.36 (t, J= 6.2 Hz, 2 H), 3.26 (s, 6 H), 2.86-3.04 (m, 4 H), 1.70-1.96 (m, 6 H), 1.12- 
1.65 (m, 11 H), 0.76-1.11 (m, 8 H). 

Example 20 



d"b 

^m»f-Fropane-2-sulfonic acid {4-[(4-dimethylamino-quinazoIiii-2-ylamino)-methyl]- 
cyclohexylmethyl}-amide 

Step A: Synthesis of /raiis- propane-2-sulfonic acid {4-[(4-dimethylamino-quinazoIin- 
2-ylamino)-metfayl]-cyclohexylmethyl}-amide. 

To a suspension of fra«j'-iV'^-(4-aminomethyl-cyclohexylmethyl)-iV^,iV''-dimethyl- 
quinazoline-2,4-diamine obtained in step A of example 15 (227 mg, 0.72 mmol) in CHjClj 
(4 mL) was added diisopropylethylamine (263 ^L, 1.51 mmol). The mixture was cooled at 
4 "C and a solution of 2-propanesulfonyl chloride (108 mg, 0.76 mmol) in CH2CI2 (1 mL) 
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was added below 5 "C. The reaction mixture was stirred at ambient temperature for 12 hr. 
The reaction was quenched with saturated aqueous NaHCOj The aqueous layer was 
extracted with CHCI3 (three times). The combined organic layer was dried over MgSO^, 
filtered, concentrated, and purified by flash chromatography (NH-silica gel, 66% EtOAc in 
hexane) to give /rfltm-propane-2-sulfonic acid {4-[(4-dimethylamino-quinazolin-2- 
ylamino)-methyl]-cyclohexyhnethyl}-amide (135 mg, 45%) as a pale yellow solid. 
ESI MS m/e 420, M + ; NMR (300 MHz, CDCI3) 5 7.81 (d, J= 7.8 Hz, 1 H), 7.39- 
7.52 (m, 2 H), 7.02 (ddd, J= 8.3, 6.5, 1.7 Hz, 1 H), 5.02 (brs, 1 H), 4.22 (t, 6.2 Hz, 1 
H), 3.36 (t, J= 6.2 Hz, 2 H), 3.27 (s, 6 H), 3.09-3.21 (m, 1 H), 2.97 (t, J = 6.5 Hz, 2 H), 
1.75-1.97 (m, 4 H), 1.39-1.64 (m, 2 H), 1.37 (d, J= 6.8 Hz, 6 H), 0.85-1.12 (m, 4 H). 

Example 21 



iV^-[l-(4-Bromo-2-trifluoromethoxy-benzenesuIfonyI)-pyrroKdm-3-yl]-iV*^- 
dimethyI-quinazolme-2,4-diamine 

Step A: Synthesis of l-(4-bromo-2-trifluoromethoxy-benzenesulfonyl)-pyrroIidin-3- 
ylamine hydrochloride. 

To a solution of pyrrolidin-3-yl-carbamic acid tert-hutyl ester (1.00 g, 5.37 nunol) 
in CH2Cl2(10 mL) was added diisopropylethylamine (1.96 mL, 5.92 mmol). The mixture 
was cooled at 0 "C and a solution of 4-bromo-2-trifluoromethoxy-benzenesulfonyl chloride 
(2.01 g, 5.92 mmol) in CH2CI2 (10 mL) was added below 10 °C. The reaction mixture was 
stirred at 4 "C for 15 min, dissolved in CHCI3 and saturated aqueous NaHCOg The two 
phases were separated, the aqueous layer was extracted with CHCI3 (twice). The combmed 
organic layer was dried over MgS04, filtered, concentrated, and dried under reduced 
pressure to give a pale brown solid. To a solution of the above solid in CHCI3 (50 mL) was 
added 4 M hydrogen chloride in EtOAc (50 mL). The mixture was stkred at ambient 
temperature for 1 hr, filtered, washed with EtOAc, and dried under reduced pressure to 




F 
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give 1 -(4-bromo-24rifluoromethoxy-benzenesulfonyl)-pyrrolidin-3-ylamine hydrochloride 
(1.83 g, 80%) as a white solid. 

ESI MS m/e 388, WT; NMR (300 MHz, DMSO-dg) 6 8.44 (brs, 3 H), 7.82-7.94 (m, 3 
H), 3.76-3.84 (m, 1 H), 3.42-3.58 (m, 2 H) , 3.23-3.40 (m, 2 H) , 2.10-2.23 (m, 1 H) , 1.88- 
2.02 (m, 1 H). 

Step B: Synthesis of A'^-[l-(4-bromo-2-trifluoromethoxy-beiM!;eiiesulfonyl)-pyrrolidin- 
3-yl]-iV',A'^-diiiiethyl-quinazolitte-2,4-diamine 

Usmg the procedure for the step C of example 3, the title compound was obtained. 
ESI MS m/e 560, M + ; NMR (300 MHz, CDCI3) 5 7.82-7.89 (m, 2 H), 7.40-7.75 (m, 
4 H), 7.08 (ddd, J= 8.3, 6.8, 1.5 Hz, 1 H), 4.83 (brs, 1 H), 4.53-4.64 (m, 1 H), 3.75 (dd, J 
= 10.3, 5.8 Hz, 1 H), 3.48-3.64 (m, 2 H), 3.44 (dd, J= 10.3, 4.4 Hz, 1 H), 3.27 (s, 6 H), 
2.21-2.36 (m, 1 H), 1.86-2.00 (m, 1 H). 

Example 22 



c/$-4-Bromo-iV-{4-[(4-dimethylammo-quinazolm-2-ylaiiimo)-methyl]- 
cyclohexyliiiethyI}-2-trifluoromethoxy-benzenesuIfonamide 

Step A: Synthesis of m-[4-(^g/'/-butoxycarbonylamino-methyl)-cyclohexylmethyl]- 
carbamic acid ter/-butyl ester. 

To MeOH (220 mL) cooled at 0 "C was added thionyl chloride (52 mL) below 10 
°C over 2.5 hr and the solution was stirred at 0 "C for 1 hr. To the reaction mixture was 
added ci5-cycloh6xane-l,4-dicarboxylic acid (30.0 g, 174 namol) and the mixture was 
stirred at ambient temperature for 14 hr and concentrated. The residue was dissolved in 
CHCI3, poured mto saturated aqueous NaHCOs, and the aqueous layer was extracted with 
CHCI3 (three tunes). The combmed organic layer was dried over MgS04, filtered, 
concentrated. A suspension of lithium aluminum hydride (13.2 g, 348 mmol) in THF (400 
mL) was cooled at -20 °C. A solution of the above residue in THF (200 mL) was added 
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dropwise, and the mixture was stirred at ambient temperature for 3 hr. The reaction was 
quenched with Na2SO4-10H2O, filtered through a pad of cehte, and concentrated. To a 
solution of the above residue in toluene (500 mL) was added triphenylphosphine (37.2 g, 
142 mmol). To the mixture cooled at 4 °C were added phthalimide (20.9 g, 142 mmol) and 
40% diethyl azodicarboxylate (DEAD) in toluene (61.7 mL, 136 mmol) over 25 min. The 
reaction mixture was stirred at ambient temperature for 12 hr, poured into HjO. The 
aqueous layer was extracted with CHCI3 (three times). The combined organic layer was 
dried over MgS04, filtered, concentrated. The precipitate was suspended in Et20, filtered, 
washed with MeOH and EtjO, and dried under reduced pressure to give a white solid (16.5 
g). To a suspension of the above solid (16.5 g, 41.0 nrniol) in EtOH (735 mL) was added 
hydrazine hydrate (20.5 g, 410 mmol). The mixture was stirred at reflux for 2.5 hr, cooled, 
and concentrated. The precipitate was dissolved in 10% aqueous sodium hydroxide (120 
mL) and 1, 4-dioxane (160 mL). To the mixture cooled on an ice-bath was added (600)2© 
(30.4 g, 139 mmol) and the mixture was stirred at ambient temperature for 2.5 hr, and 
poured into HjO. The aqueous layer was extracted with CHCI3 (ten times). The combined 
organic layer was dried over MgS04, filtered and concentrated. The precipitate was 
suspended in hexane, filtered, washed with hexane, and dried under reduced pressure to 
give cw-[4-(rer?-butoxycarbonylamino-methyl)-cyclohexyhnethyl]-carbaniic acid tert- 
butyl ester (5.10 g, 9%) as a white solid. 

ESI MS m/e 365, M + Na^ NMR (300 MHz, CDCI3) 5 4.49-4.59 (m, 2 H), 3.05 (t, J= 
6.6 Hz, 4 H), 1 .29-1.69 (m, 28 H). 

Step C: Synthesis of cw-(4-animomethyl-cycIohexylmethyl)-carbamic acid tert-butyl 
ester. 

To a solution of cw-[4-(ter^-butoxycarbonylamiao-methyl)-cyclohexylmethyl]- 
carbamic acid tert-huXyl ester (2.55 g, 7.45 nrniol) in CHjClj (40 mL) was added 4 M 
hydrogen chloride in EtOAc (4 mL). The reaction mixture was stirred at ambient 
temperature for 5 hr and concentrated. The residue was dissolved in l,4^dioxane (20 mL) 
and 10% aqueous sodium hydroxide (40 mL) and the resulting solution was cooled on an 
ice-bath. (800)26 (829 mg, 3.80 mmol) was added dropwise and the mixture was stirred at 
ambient temperature for 3 h. The aqueous layer was extracted with CHCI3 (three times). 
The combuied organic layer was dried over MgS04, filtered and concentrated, and purified 
by flash chromatography (silica gel, 9% MeOH in CHCI3) to give cw-(4-aminomethyl- 
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cyclohexylmethyl)-carbamic acid tert-hutyl ester (255 mg, 14%) as a pale yellow oil. 

ESI MS m/e 243, M + ; NMR (300 MHz, CDCI3) 5 4.58 (brs, 1 H). 3.06 (t, J= 6.7 

Hz, 2 H) , 2.60 (d, J= 5.9 Hz, 2 H), 1.28-1.70 (m, 19 H). 

Step D: Synthesis of c»-{4-[(4-dimethylamino-quinazolin-2-ylamino)-me!thyl]- 
cyclohexylmethyl}-carbamic acid tert-hutyl ester. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 414, M + IT ; 'H NMR (300 MHz, CDCI3) 8 7.81 (d, J= 7.8 Hz, 1 H) ,7.42- 
7.52 (m, 2 H), 7.02 (ddd, J= 8.3, 6.3, 1.9 Hz, 1 H), 4.52 (brs, 1 H), 3.45 (t, J= 6.6 Hz, 2 
H), 3.27 (s, 6 H), 3.08 (t, /= 6.5 Hz, 2 H), 1.34-1.86 (m, 19 H). 

Step E: Synthesis of c/s-4-bromo-iV-{4-[(4-dimethylamino-quinazoIia-2-yIamino)- 
methyl]-cyclohexylmethyl}-2-trifluoromethoxy-benzenesulfonamide. 

Using the procedure for the step H of example 1, the title compovmd was obtained. 
ESI MS m/e 616, M + IT ; ^H NMR (300 MHz, CDCI3) 5 7.90 (d, J= 8.9 Hz, 1 H) , 7.81 
(d, J= 7.8 Hz, 1 H) ,7.41-7.58 (m, 4 H), 7.03 (ddd, /= 8.2, 6.6, 1.5 Hz, 1 H) , 3.41 (t, J= 
6.5 Hz, 2 H) ,3.50 (s, 6 H), 2.90 (d, J= 7.3 Hz, 2 H), 1.32-1.86 (m, 10 H). 

Example 23 



c{s-4-BromorAr-{4'-[(4-dimethylamino-quinazolin-2-yIainino)-methyl]-cycIohexyl}-2- 
trifluoromethoxy-benzenesulfonamide 

Step A: Synthesis of cw-(4-hydroxymethyl-cyclohexyl)-carbamic acid tert-hutyl ester.. 

A suspension of cw-4-amino-cyclohexanecarboxylic acid (244 g, 1.70 mol) in 
MeOH (2.45 L) was cooled to -8 °C . Thionyl chloride (45.0 mL, 617 mmol) was added 
dropwise. The resulting solution was stirred at ambient temperature for 4.5 hr and 
concentrated to give a white solid. To a suspension of the above solid in CHCI3 (3.00 L) 
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were added triethylamine (261 mL, 1.87 mol) and (Boc)^© (409 g, 1.87 mol) successively. 
The reaction mixture was stirred at ambient temperature for 5 hr and poured into water. 
The aqueous layer was extracted with CHCI3 (three times). The combined organic layer 
was dried over MgS04, filtered, concentrated, and purified by flash chromatography (silica 
gel, CHCI3 only to 10% MeOH in CHCI3) to give a colorless oil (53 1 g). To a suspension 
cooled at -4 °C of lithium aluminum hydride (78.3 g, 2.06 mol) in El^O (7.9 L) was added 
a solution of above oil (530.9 g) in Etfi (5.3 L) below 0 °C. The resulting suspension 
was stirred at ambient temperature for 2 hr. The reaction mixture was cooled on an ice- 
bath, quenched with cold water, filtered through a pad of celite. The filtrate was dried 
over MgS04, filtered, and concentrated. The precipitate was suspended in hexane (300 
mL), filtered, washed with hexane, and dried under reduced pressure to give cz5-(4- 
hydroxymethyl-cyclohexyl)-carbamic acid tert-hutyl ester (301 g, 77%) as a white solid. 
ESI MS m/e 252, M + Na* ; NMR (300 MHz, CDCI3) 6 4.30-4.82 (m, 1 H), 3.75 (brs, 1 
H), 3.51 (d, J= 6.2 Hz, 1 H), 1.52-1.77 (m, 7 H), 1.45 (s, 9 H), 1.16-1.36 (m, 2 H). 

Step B: Synthesis of cis-[4-(beiizyloxycarbonylamino-methyl)-cyclohe3yl]-carbaiiiic 

acid ter/-butyl ester. 

To a solution of cz5-(4-hydroxymethyl-cyclohexyl)-carbainic acid Terr-butyl ester 
(17.7 g, 77.2 mmol) in THF (245 mL) were added triphenylphosphine (20.2 g, 77.0 mmol) 
and phthalimide (11.4 g, 77.5 mmol) successively. The resulting suspension was cooled on 
an ice-bath and 40% diethyl azodicarboxylate (DEAD) hi toluene was added over 1 hr. 
TTie reaction mixture was stirred at ambient temperature for 2.5 days, concentrated, and 
purified by flash chromatography (silica gel, 33% EtOAc in hexane) to give a white solid. 
To a suspension of above solid (27.5 g) hi EtOH (275 mL) was added hydrazine hydrate 
(5.76 g, 115 mmol). The mixture was stirred at reflux for 2.25 hr, cooled, concentrated. 
The precipitate was dissolved in 10% aqueous sodium hydroxide (350 mL). The aqueous 
layer was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, filtered and concentrated. To a solution of the above residue in CHCI3 (275 mL) 
was added triethylamine (8.54 g, 84.4 mmol). The resulting solution was cooled to 0 "C 
and ZCl (14.4 g, 84.4 mmol) was added below 5 °C. The reaction mixture was stkred at 
ambient temperature for 16 hr, and poured into saturated aqueous NaHCOj. The aqueous 
layer was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, filtered, concentrated, and purified by flash chromatography (silica gel, 2% 
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MeOH in CHCI3) to give cz^-[4-(benzyloxycarbonylamino-methyl)-cyclohexyl]-carbamic 
acid tert-hutyl ester (25.3 g, 91%) as a colorless oil. 

ESI MS nVe 385, M + Na* ; NMR (300 MHz, CDCI3) 5 7.27-7.38 (m, 5 H), 5.09 (s, 2 
H), 4.76-4.92 (m, 1 H), 4.42-4.76 (m, 1 H), 3.72 (brs, 1 H), 3.10 (t, /= 6.4 Hz, 2 H), 1.48- 
1.75 (m, 7 H), 1.44 (s, 9 H), 1.13-1.31 (m, 2 H). 

Step C: Synthesis of c/5-{4-[(4-dimethylamiiio-quinazoliii-2-ylamiiio)-methyl]- 
cyclohexyl}-carbamic acid tert-hutyl ester. 

A mixture of cw-[4-(benzyloxycarbonylamino-methyl)-cyclohexyl]-carbainic acid 
^er^-butyi ester (4.00 g, 11.0 mmol) and 5% Pd/C (400 mg) in MeOH (40 mL) was stirred 
under hydrogen atmosphere at ambient temperature for 8.5 hr and at 50 °C for 12 hr, 
filtered through a pad of celite, and concentrated. The precipitate was sxispended in hexane 
and the suspension was stirred at ambient temperature for 30 min. The solid was collected 
by filtration, washed with hexane, and dried (3.03 g). A mixture of (2-chloro-quinazolin-4- 
yl)-dimethyl-ainine obtained in step B of example 1 (1.00 g, 4.82 mmol) and the above 
solid (1.65 g, 7.23 mmol) in 2-propanol (10 mL) was stirred at reflux for 5 days, poured 
into saturated aqueoxis NaHCOj, and the aqueous layer was extracted with CHCI3 (three 
times). The combined organic layer was dried over MgS04, filtered, concentrated, and 
purified by flash chromatography (NH-silica gel, 20% EtOAc in hexane) to give crs-{4- 
[(4-dimethylamino-quinazolin-2-ylamino)-methyl]-cyclohexyl}-carbamic acid tert-hutyl 
ester (629 mg, 43%) as a pale yellow solid. 

ESI MS m/e 400, M + ; NMR (300 MHz, CDCI3) 8 7.81 (d, J= 8.2 Hz, 1 H), 7.42- 
7.56 (m, 2 H), 6.98-7.06 (m, 1 H), 4.64-4.75 (m, 1 H), 3.67-3.82 (m, 1 H), 3.29-3.44 (m, 2 
H), 3.28 (s, 6 H), 1.50-1.78 (m, 7 H), 1.45 (s, 9 H), 1.21-1.42 (m, 2 H). 

Step D: Synthesis of cjs-4-bromo-iV-{4-l(4-dimethylamino-quinazolin-2-ylamino)- 
methyI]-cycIohexyl}-2-trifluoromethoxy-benzenesulfonamid. 

Using the procedure for the step H of example 1, the title compound was obtained. 
ESI MS m/e 602, M + H'; 'H NMR (300 MHz, CDCI3) 5 7.91 (d, J= 8.9 Hz, 1 H), 7.82 
(dd, J= 8.0, 1.0 Hz, 1 H), 7.42-7.56 (m, 4 H), 7.04 (ddd, J= 8.3, 6.6, 1.6 Hz, 1 H), 3.44- 
3.50 (m, 1 H), 3.40 (t, J= 6.0 Hz, 2 H), 3.28 (s, 6 H), 1.22-1.78 (m, 9 H). 



284 



wo 03/028641 

Example 24 



PCT/US02/31059 



N 0.0 O F 

c/j-4-Bromo-iV-[4-(4-dimethyIamino-qumazolm-2-ylammo)-cyclohexyto 
trifluoromethoxy-benzenesulfonamide 

Step A: Synthesis of c»-(4-ammo-cycIohexylmethyI)-carbamic acid benzyl ester. 

To a solution of czj-[4-(beiizyloxycarbonylamino-methyl)-cyclohexyl]-carbainic 
acid tert-hvLtyl ester obtained in step C of example 23 (12.9 g, 35.6 mmol) in EtOAc (129 
mL) was added 4 M hydrogen chloride in EtOAc (129 mL). The reaction mixture was 
stirred at ambient temperature for 3 hr, filtered, washed wift EtOAc, aiid dried under 
reduced pressure. The solid was dissolved in saturated aqueous NaHCOs. The aqueous 
layer was extracted with CHCI3 (five times), dried over MgS04, filtered and concentrated, 
and dried under reduced pressure to give cw-(4-amino-cyclohexyhnethyl)-carbamic acid 
benzyl ester (8.88 g, 95%) as a colorless oil. 

ESI MS m/e 263, M + IT ; NMR (300 MHz, CDCI3) 5 7.36 (s, 5 H), 5.12 (brs, 3 H), 
2.96-3.32 (m, 3 H), 1.36-1.98 (m, 9 H). 

Step B: Synthesis of m-[4-(4-dimethylamino-qainazolin-2-ylamino)- 
cyclohexylmethylj-carbamic acid benzyl ester. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 434, M + iT ; NMR (300 MHz, CDCI3) 5 7.81 (d, J= 9.0 Hz, 1 H), 7.26- 
7.52 (m, 7 H), 7.01 (ddd, J= 8.2, 6.5, 1.7 Hz, 1 H), 5.10 (s, 2 H), 4.93-5.06 (m, 1 H), 4.82- 
4.93 (m, 1 H), 4.18-4.28 (m, 1 H), 3.26 (s, 6 H), 3.11 (t, /= 6.3 Hz, 2 H), 1.80-1.93 (m, 2 
H), 1.52-1.73 (m, 5 H), 1.23-1.40 (m, 2 H). 

Step C: Synthesis of cw-4-bromo-iV-[4-(4-dimethylamino-quinazolin-2-ylammo)- 
cyclohexylmethyl]-2-trifIuoromethoxy-benzenesulfonamide. 

Using the procedure for the step D of example 3, the title compound was obtamed. 
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ESI MS m/e 602, M + NMR (300 MHz, CDCI3) 5 7.90 (d, /= 8.9 Hz, 1 H), 7.81 

(dd, J= 8.3, 1.3 Hz, 1 H), 7.38-7.59 (m, 4 H), 7.02 (ddd, J= 8.2, 6.8, 1.2 Hz, 1 H), 4.75- 
5.24 (m, 1 H), 4.16-4.27 (m, 1 H), 3.27 (s, 6 H), 2.86 (d, J= 6.4 Hz, 2 H), 1.78-1.91 (m, 2 
H), 1.51-1.70 (m, 5 H), 1.21-1.38 (m, 2 H). 

Example 25 



4-Bromo-JV-[l-(4-dimethyIammo-quinazolin-2-yl)-pyrrolidin-3-yl]-2- 
trifluoromethoxy-benzenesulfonamide 

Step A: Synthesis of [l-(4-dimethylamino-qumazolin-2-yl)-pyrrolidin-3-yl]-carbamic 
acid tert-bntyl ester. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 358, M + ; NMR (300 MHz, CDCy 6 7.81 (d, J= 8.2 Hz, 1 H), 7.45- 
7.54 (m, 2 H), 6.98-7.05 (m, 1 H), 4.67-4.80 (m, 1 H), 4.25-4.40 (m, 1 H), 3.85-3.94 (m, 1 
H), 3.68-3.79 (m, 2 H), 3.52-3.62 (m, 1 H), 3.27 (s, 6 H), 2.16-2.28 (m, 1 H), 1.86-2.01 (m, 
lH),1.45(s,9H). 

Step B: Synthesis of 4-bromo-iV-[l-(4-dimethylamino-quinazolin-2-yl)-pyrroKdin-3- 
yl]-2-trifluoromethoxy-benzenesuIfonamide. 

Using the procedure for the step H of example 1, the title compound was obtained. 
ESI MS m/e 560, M + iT ; ^H NMR (300 MHz, CDCI3) 6 7.94 (d, J= 8.4 Hz, 1 H), 7.81 (d, 
J"= 8.1 Hz, 1 H), 7.44-7.58 (m, 4 H), 7.03 (ddd, J= 8.4, 5.7, 2.6 Hz, 1 H), 4.76-5.04 (m, 1 
H), 3.96-4.11 (m, 1 H), 3.70-3.82 (m, 2 H), 3.58-3.68 (m, 1 H), 3.45-3.54 (m, 1 H), 3.25 (s, 
6 H), 2.11-2.24 (m, 1 H), 1.86-1.99 (m, 1 H). 
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4-Bromo-iV-[4-(4-dimethylammo-qumazolin-2-ylammo)-ben2yl]-2-trifluoromethoxy- 
benzene sulfonamide 

Step A: Synthesis of (4-amino-benzyl>carbamic acid ^£r/-butyl ester. 

To a solution of 4-aminomethyl-phenylamine (1.00 g, 8.19 mmol) in CHCI3 (10 
mL) was added triethylamine (870 mg, 8.60 mmol). After cooling on an ice-bath, (Boc)20 
(1.88 g, 8.61 mmol) was added dropwise. The reaction mixture was stinred at ambient 
temperature for 55 min and poured into saturated aqueous NaHCOj. The aqueous layer 
was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, filtered, concentrated, and purified by flash chromatography (silica gel, 9% 
MeOH in CHCI3) to give (4-ainino-benzyl)-carbamic acid ^er^-butyl ester (1.79 g, 99%) as 
a yellow solid. 

ESI MS m/e 245, M + Na^ NMR (200 MHz, CDCI3) 5 7.07 (d, J= 8.4 Hz, 2 H), 6.63 
(d, J= 8.4 Hz, 2 H), 4.76 (brs, 1 H), 4.18 (d, y= 5.3 Hz, 2 H), 3.65 (brs, 2 H), 1.45 (s, 9 
H). 

Step B: Synthesis of 4-bromo-iV-[4-(4-dimethylamino-quinazolin-2-ylamino)-benzyl]- 
2-trifIuoromethoxy-benzenesuIfonamide. 

A mixture of (2-chloro-quinazoIin-4-yl)-dimethyl-amine obtained in step B of 
example 1 (1.00 g, 4.82 mmol) and (4-amino-benzyl)-carbamic acid ^grf-butyl ester (1.28 
g, 5.76 mmol) in 2-propanol (10 mL) was stirred at reflux for 3 hr, cooled, poured into 
saturated aqueous NaHC03, and the aqueous layer was extracted with CHCI3 (three times). 
The combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (NH-siUca gel, 20% EtOAc in hexane) to give a pale yellow solid 
(2.32 g). To a solution of the above solid (750 mg, 1.91 mmol) in EtOAc (7 mL) was 
added 4 M hydrogen chloride in EtOAc (7 mL). The mixture was stirred at ambient 
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temperature for 2 hr, concentrated to give a white solid. To a suspension of the above solid 
in CH2CI2 (5 mL) was added diisopropylethylamine (730 |J,L, 4.19 mmol). The mixture 
was cooled on an ice-bath and a solution of 4-bromo-2-trifluoromethoxy-benzenesulfonyl 
chloride (777 mg, 2.29 mmol) in CH2CI2 (2 mL) was added dropwise. The reaction 
mixture was stirred on an ice-bath for 9 hr, poured into saturated aqueous NaHCOj The 
aqueous layer was extracted with CHCI3 (three times). The combined organic layer was 
dried over MgS04, filtered, concentrated, and purified by medium-pressure liquid 
chromatography (NH-silica gel, 20% EtOAc in hexane) to give 4-bromo-iV-[4-(4- 
dimethylamino-quinazolin-2-yIarnino)-benzyl]-2-trifluoromethoxy-benzenesulfonainide 
(519 mg, 56%) as a pale yellow solid. 

ESI MS m/e 618, M + Na* ; NMR (300 MHz, CDCI3) 5 7.88 (t, /= 9.0 Hz, 2 H), 7.64 
(d, J= 8.6 Hz, 2 H), 7.48-7.61 (m, 4 H), 6.98-7.20 (m, 4 H), 4.96 (brs, 1 H),4.13 (s, 2 H), 
3.34 (s, 6 H). 

Example 27 



4-Bromo-iV-{4-[(4-dimethylamino-quinazolin-2-ylammo)-methyl]-benzyl}-2- 
trifluoromethory-benzenesulfonamide 

Step A: Synthesis of (4-aminomethyl-benzyl)-carbamic acid fert-butyl ester. 



mL) was added a solution of (800)2© (3.03 g, 13.9 mmol) in CHCI3 (45 mL) dropwise 
over 3.5 hr. The reaction mixture was stirred at ambient temperature for 13 hr, and 
concentrated. After dissolution with HjO, the aqueous layer was extracted with EtOAc 
(three times). The combined organic layer was washed with HjO (three times), dried over 
MgS04, filtered, and concentrated to give (4-aniinomethyl-benzyl)-carbamic acid tert- 
butyl ester (3.20 g, 12%) as a white solid. 




To a solution of 4-aminomethyl-benzylamine (15.0 g, 110 mmol) in CHCI3 (85 
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ESI MS m/e 237, M + If" ; NMR (300 MHz, CDCI3) 5 7.21-7.30 (m, 4 H), 4.86-5.02 (m, 
1 H), 4.29 (d, J= 5.8 Hz, 2 H), 3.84 (s, 2 H), 1.46 (s, 9 H). 

Step B: Synthesis of {4-[(4-dimethylamino-quinazoUii-2-ylaiiiino)-methyl]-benzyI}- 
carbamic acid ^er^butyl ester. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 408, M + IT ; 'H NMR (300 MHz, CDCI3) 5 7.85 (d, J= 8.2 Hz, 1 H), 7.47- 
7.55 (m, 2 H), 7.37 (d, J- 8.0 Hz, 2 H), 7.24 (d, J= 8.0 Hz, 2 H), 7.05-7.10 (m, 1 H), 
5.35-5.45 (m, 1 H), 4.90-5.04 (m, 1 H), 4.72 (d, J= 5.8 Hz, 2 H), 4.31 (d, J= 5.8 Hz, 2 H), 
3.27 (s, 6 H), 1.49 (s, 9 H). 

Step C: Synthesis of 4-bromo-iV-{4-[(4-diniethylamino-quinazolin-2-ylamino)- 
methyl]-benzyl}-2-trifluoromethoxy-benzenesulfonamide. 

Using the procedure for the step H of example 1, the title compoimd was obtained. 
ESI MS m/e 610, M + H* ; 'H NMR (300 MHz, CDCI3) 5 7.83 (d, J= 8.4 Hz, 2 H), 7.44- 
7.54 (m, 4 H), 7.29 (d, ./= 7.9 Hz, 2 H), 7.11 (d, J= 8.1 Hz, 2 H), 7.06 (ddd, J= 8.3, 6.3, 
2.0 Hz, 1 H), 4.67 (d, /= 5.9 Hz, 2 H), 4.15 (s, 2 H), 3.26 (s, 6 H). 

Example 28 



m-iV^-[4-(4-Bromo-2-trifluoromethoxy-benzylamino)-cycIohexyl]-iV',iV*-dimethyl- 
quinazoIine-2,4-diamine 

Step A: Synthesis of cw-iV^-[4-(4-bromo-2-triflnoromethoxy-benzylamino)- 
cyclohexyl]-iVVV-dimethyl-quinazoIine-2,4-diamine. 

Using the procedure for the step B of example 15, the title compound was 
obtained. 

ESI MS m/e 560, M + Na"" ; ^H NMR (300 MHz, CDCI3) 8 7.80 (dd, /= 7.9, 0.9 Hz, 1 H), 
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7.36-7.51 (m, 5 H), 7.01 (ddd, J= 8.3, 6.4, 1.9 Hz, 1 H), 4.95-5.18 (m, 1 H), 4.08-4.22 (i 
1 H), 3.81 (s, 2 H), 3.25 (s, 6 H), 2.55-2.70 (m, 1 H), 1.65-1.90 (m, 6 H), 1.29-1.65 (m, 
H). 

Example 29 



cw-iV-[4-(4-DimethyIamino-quina2oUn-2-ylamino)-cyclohexyl]-2-trifluoromethoxy- 
benzenesulfonamide 

Step A: Synthesis of ciy-iV-[4-(4-dimethyIammo-quinazolin-2-yIamino)-cycIohe3£yl]-2- 
trifluoromethoxy-benzenesuIfoQamide. 

Using the procedure for the step A of example 20, the title compound was obtained. 
ESI MS m/e 532, M + Na* ; 'HNMR (300 MHz, CDCI3) 5 8.06 (dd, J= 8.1, 1.9 Hz, 1 H), 
7.81 (dd, J= 8.4, 1.4 Hz, 1 H), 7.36-7.66 (m, 5 H), 7.03 (ddd, J= 8.3, 6.7, 1.5 Hz, 1 H), 
4.72-5.07 (m, 2 H) , 3.95-4.10 (m, 1 H), 3.32-3.48 (m, 1 H), 3.25 (s, 6 H), 1.37-2.17 (m, 8 
H). 

Example 30 



iV^-[l-(4-Bromo-2-trmuoromethoxy-benzyl)-piperidin-4-yl]rA'*^-dimethyl- 
quinazoIme-2,4-diamine 

Step A: Synthesis of iV^-(l-benzyl-piperidin-4-yl)-iV,A^-dimethyl-quinazoline-2,4- 




F 




diamine. 
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Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 362, M + If" ; 'H NMR (300 MHz, CDCI3) 5 7.80 (d, /= 7.6 Hz, 1 H), 7.20- 
7.52 (m, 7 H), 6.97-7.05 (m, 1 H) , 4.74-4.90 (m, 1 H) , 3.90-4.05 (m, 1 H), 3.53 (s, 2 H), 
3.26 (s, 6 H), 2.78-2.90 (m, 2 H), 2.02-2.24 (m, 4 H), 1.48-1.62 (m, 2 H). 

Step B: Synthesis of iV*^-dimethyI-iV-piperidin-4-yl-quiiiazoUne-2,4-diamme. 

To a solution . of iV^-(l-benzyI-piperidin-4-yl)-iW,iV'-dimethyl-quinazoline-2,4- 
diamine (1.80 g, 4.98 mmol) in MeOH (18 mL) was added 20% Pd(0H)2 (360 mg). The 
mixture was stirred at 50 °C under hydrogen atmosphere for 3 days, filtered through a pad 
of celite, and concentrated to give iV^^-dimethyl-iV^-piperidin-4-yi-quinazoline-2,4- 
diamine (1.33 g, 99%) as a pale yellow solid. 

ESI MS m/e 272, M + ; ^H NMR (300 MHz, CDCI3) S 7.86 (d, J= 8.6 Hz, 1 H), 7.43- 
7.62 (m, 2 H), 7.15 (t, J= 8.2 Hz, 1 H), 4.12-4.29 (m, 1 H), 3.29-3.47 (m, 2 H), 3.37 (s, 6 
H), 2.96-3.12 (m, 2 H), 2.20-2.34 (m, 2 H), 1.79-1.97 (m, 2 H). 

Step C: Synthesis of A^^-[l-(4-bromo-2-trifluoromethoxy-benzyl).piperidm-4-yi]- 
iV,iV-dimethyl-quinazoline-2,4-diamine. 

Using the procedure for the step B of example 15, the title compound was 



ESI MS m/e 546, M + Na"" ; ^H NMR (300 MHz, CDCI3) 6 7.80 (dd, /= 8.7, 0.9 Hz, 1 H), 
7.34-7.54 (m, 5 H), 7.01 (ddd, J= 8.3, 6.6, 1.6 Hz, 1 H), 4.76-4.95 (m, 1 H), 3.87-4.06 (m, 
1 H), 3.52 (s, 2 H), 3.25 (s, 6 H), 2.71-2.86 (m, 2 H), 2.17-2.33 (m, 2 H), 1.97-2.12 (m, 2 
H), 1.44-1.61 (m, 2 H). 

Example 31 



JV*,A'*-Diniethyl-iV^-[l-(2-trifluoromethoxy-benzenesnlfonyl)-piperidin-4-yI]- 
quinazoline-2,4-diamine 



obtained. 




F 
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Step A: Synthesis of iV,A/^-dimethyI-iV^-[l-(2-trifluoromefhoxy-benzenesuIfonyl)- 
piperid[in-4-yl]-quinazoline-2,4-diamine. 

Using the procedure for the step A of example 20, the title compound was obtained. 
ESI MS m/e 51 8, M + Na"" ; NMR (300 MHz, CDCI3) 6 8.02 (dd, /= 7.9, 1.9 Hz, 1 H), 
7.81 (dd,J= 8.4, 0.7 Hz, 1 H), 7.34-7.67 (m, 5 H), 7.04 (ddd, J= 8.3, 6.7, 1.5 Hz, 1 H), 
4.81 (brs, 1 H), 3.95-4.12 (m, 1 H), 3.78 (d, /= 12.8 Hz, 2 H), 3.25 (s, 6 H), 2.85-3.05 (m, 
2 H), 2.05-2.28 (m, 2 H), 1.50-1.71 (m, 2 H). 

Example 32 



4-Bromo-7V-[4-(4-dimethylammo-qumazolin-2-ylamino)-phenyl]-2-trifluoromethoxy- 
benzenesulfonamide 

Step A: Synthesis of [4-(4-dimethyIamino-quinazolin-2-ylamino)-phenyl]-carbamic 
acid tert-hntyl ester. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 402, M + Na''; ^H NMR (300 MHz, CDCI3) 6 10.05 (brs, 1 H), 7.94 (d,J = 
8.4 Hz, 1 H), 7.50-7.66 (m, 4 H), 7.23-7.38 (m, 3 H), 6.57-6.64 (m, 1 H), 3.48 (s, 6 H), 

1.53 (s,9H). 

Step B: Synthesis of 4-bromo-iV-[4-(4-dimethyIamino-quinazoIin-2-ylamino)-phenyl]- 
2-trifIuoromethoxy-benzenesuIfonamide 

To a suspension of [4-(4-dimethylainino-quinazolm-2-ylamino)-phenyl]-carbamic 
acid tert-hutyl ester (380 mg, 1.00 mmol) in EtOAc (4 mL) and CHjCl^ (4 mL) was added 
4 M hydrogen chloride in EtOAc (4 mL). The mixture was stured at ambient temperature 
for 4 hr and concentrated to give a white solid. The solid was alkalized with saturated 
aqueous NaHCOs, filtered, washed with HjO and hexane, and dried at 50 "C under reduced 
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pressure. To a solution of 4-bromo-2-trifluoromethoxy-benzenesulfonyl chloride (680 mg, 
2.00 mmol) in CEfil^ (30 mL) was added PVP (8 mL). To the resulting suspension was 
added a solution of the above solid in CH2CI2 (5 mL). The mixture was stirred at ambient 
temperature for 10.5 hr and filtered. The filtrate was washed with saturated aqueous 
NaHCOj, dried over MgS04, filtered, concentrated, and purified by medium-pressure 
liquid chromatography (NH-silica gel, EtOAc) to give a soUd . The solid was washed with 
EtjO aad dried at 50 °C under reduced pressure to give 4-bromo-iV-[4-(4-dimethylamino- 
quinazolin-2-ylamino)-phenyl]-2-trifluoromethoxy-benzenesulfonamide (202 mg, 35%) as 
a pale yellow solid. 

ESI MS m/e 582, M + IT ; 'H NMR (300 MHz, CDCI3) 6 7.88 (d, J= 8.4 Hz, 1 H), 7.73 (d, 
J= 8.4 Hz, 1 H), 7.64 (d, J= 8.9 Hz, 2 H), 7.51-7.58 (m, 3 H), 7.44 (dd, J= 8.4, 1.7 Hz, 1 
H), 7.07-7.24 (m, 1 H), 7.02 (d, J= 8.9 Hz, 2 H), 3.32 (s, 6 H). 



Example 33 




4-Bromo-iV-{4-[(4-dimethylammo-qumazoIin-2-ylamino)-methyl]-phenyl}-2- 
trifluoromethoxy-benzenesulfonamide 



Step A: Synthesis of [4-(fert-butoxycarbonylammo-methyI)-phenyl]-carbamic acid 
benzyl ester. 

To a solution of 4-aminomethyl-phenylamine (3.00 g, 24.6 mmol) in CHCI3 (30 
mL) was added triethylamine (2.61 g, 25.8 mmol). After coolmg on an ice-bath, (800)30 
(5.63 g, 25.8 mmol) was added dropwise. The reaction mixture was stirred at ambient 
temperature for 55 min and poured into saturated aqueous NaHCOj. The aqueous layer 
was extracted with CHCI3 (three times) and the combmed organic layer was dried over 
MgS04, filtered, and concentrated to give a pale yellow oil. To a solution of the above oil 
m CHCI3 (30 mL) was added diisopropylethylamine (3.33 g, 25.8 mmol). The resulting 
solution was cooled to 4 "C and ZCl (4.40 g, 25.8 mmol) was added below 10 °C over 5 
min. The reaction mixture was stirred at ambient temperature for 12 hr, and poured into 
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saturated aqueous NaHCOj. The aqueous layer was extracted with CHCI3 (three times). 
The combined organic layer was dried over MgS04, fdtered, concentrated, and purified by 
flash chromatography (siUca gel, 2% MeOH m CHCI3) to give [4-(^er?- 
butoxycarbonylamino-methyl)-phenyl]-carbamic acid benzyl ester (2.64 g, 30%) as a 
white soUd. 

ESI MS m/e 379, M + Na* ; NMR (300 MHz, CDCI3) 5 7. 11-7.44 (m, 9 H), 6.76 (brs, 1 
H), 5.19 (s, 2 H), 4.81 (brs, 1 H), 4.25 (d, J= 5.1 Hz, 2 H), 1.45 (s, 9 H). 

Step B: Synthesis of (4-ammomethyl-phenyI)-carbamic acid benzyl ester 
hydrochloride. 

A solution of [4-(ter^butoxycarbonylamino-methyl)-phenyl]-carbamic acid benzyl 
ester (1.25 g, 3.51 mmol) m EtOAc (20 mL) was cooled on an ice-bath and 4 M hydrogen 
chloride m EtOAc (20 mL) was added. The mixture was stkred at ambient temperature for 
20 min. The precipitate was collected by filtration, washed with EtOAc, and dried imder 
reduced pressure to give (4-aminomethyl-phenyl)-carbamic acid benzyl ester 
hydrochloride (957 mg, 93%) as a white solid. 

ESI MS m/e 279, M + Na^ 'H NMR (300 MHz, DMSO-dg) 5 9.90 (s,.l H), 8.37 (brs, 3 
H), 7.29-7.55 (m, 9 H), 5.15 (s, 2 H), 3.85-4.01 (m, 2 H). 

Step C: Synthesis of {4-[(4-dimethyIamino-quinazolin-2-yIamiao)-methyI]-phenyI}- 
carbamic acid benzyl ester. 

Usmg the procedure for the step C of example 3, the title compound was obtained. 
ESI MS m/e 428, M + IT ; 'H NMR (300 MHz, CDCI3) 5 7.82 (d, J- 7.5 Hz, 1 H), 7.25- 
7.52 (m, 11 H), 6.98-7.07 (m, 1 H), 6.74 (brs, 1 H), 5.28 (brs, 1 H), 5.19 (s, 2 H), 4.65 (d, J 
= 5.9Hz,2H),3.25(s,6H). 

Step D: Synthesis of 4-bromo-iV-{4-[(4-dimethylamino-quinazolin-2-yIamino)- 
methyl]-phenyl}-2-trifluoromethoxy-benzenesuIfonamide. 

To a solution of {4-[(4-dimethylammo-quinazolm-2-ylamdno)-methyl]-phenyl}- 
carbamic acid benzyl ester (318 mg, 0.744 mmol) in MeOH (3 mL) was added 5% Pd/C 
(30 mg). The mixture was stirred at 50 °C under hydrogen atmosphere for 41.5 hr, filtered 
through a pad of celite, and concentrated. To a solution of 4-bromo-2-trifluoromethoxy- 
benzenesulfonyl chloride (505 mg, 1.49 mmol) in CH2CI2 (12 mL) was added PVP (6 mL). 
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To the resulting suspension was added a solution of the above residue in CH2CI2 (10 mL). 
The mixture was stirred at ambient temperature for 1.5 days, fdtered, poured into saturated 
aqueous NaHCOj. The aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
medium-pressure liquid chromatography (NH-silica gel, 33% EtOAc in hexane) to give 4- 
bromo-A^-{4-[(4-dimethylamino-quinaz»lin-2-ylamino)-mefhyl]-phenyl}-2- 
trifluoromethoxy-benzenesulfonamide (330 mg, 74%) as a pale brown solid. 
ESI MS m/e 596, M + ; 'H NMR (300 MHz, CDCI3) 5 7.83 (d, /= 8.4 Hz, 1 H), 7.77 (d, 
J= 8.4 Hz, 1 H), 7.41-7.60 (m, 4 H), 7.22 (d, J- 8.6 Hz, 2 H), 7.08-7.18 (m, 1 H), 6.99 (d, 
J= 8.6 Hz, 2 H), 4.56 (d, /= 5.6 Hz, 2 H), 3.34 (s, 6 H). 

Example 34 



frfl«s-iV*^-Dimethyl-iV^-{4-[(2-trffluorometho3Q^-benzylamino)-me 
cycIohexyImethyI}-qumazoline-2,4-dianime 

Step A: Synthesis of /rans-A^,iV^-dimethyl-iV^-{4-[(2-trmuoromethoxy-benzylamino)- 
methyl]-cycIohexylmethyl}-qumazolme-2,4-diamme. 

Using the procedure for the step B of example 15, the title compound was 

obtained. 



ESI MS m/e 510, M + Na^ ; ^H NMR (300 MHz, CDCI3) 5 7.80 (d, J= 8.2 Hz, 1 H), 7.39- 
7.57 (m, 3 H), 7.15-7.35 (m. 3 H), 7.02 (ddd, J= 8.3, 6.0, 2.2 Hz, 1 H), 3.83 (s, 2 H), 3.35 
(t, J= 6.3 Hz, 2 H), 3.27 (s, 6 H), 2.45 (d, J= 6.5 Hz, 2 H), 1.69-2.04 (m, 4 H), 1.37-1.69 
(m, 2 H), 0.84-1.12 (m, 4 H). 
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I F 



A'^,iV^-Dimethyl-iV^-[l-(2-trifluorometho}Q^-benzyl)-piperidin-4-y^^ 



Step A: Synthesis of iV',iV*-dimethyl-iV^-[l-(2-trifluoromethoxy-benzyl)-piperidin-4- 
yl] -quinazoline-2,4-diami]ie. 

Using the procedure for the step B of example 15, the title compound was 
obtained. 

ESI MS m/e 468, M + Na^ NMR (300 MHz, CDCI3) 5 7.80 (d, J= 7.8 Hz, 1 H), 7.37- 
7.63 (m, 3 H), 7.17-7.35 (m, 3 H), 7.02 (ddd, J= 8.3, 6.4, 1.9 Hz, 1 H), 5.12 (brs, 1 H), 
3.86-4.07 (m, 1 H), 3.60 (s, 2 H), 3.26 (s, 6 H), 2.74-2.94 (m, 2 H), 2.18-2.37 (m, 2 H), 
1.98-2.15 (m, 2 H), 1.45-1.69 (m, 2 H). 

Example 36 



2HCI 

^ra«s-i^^,^*-Dimethyl-iV^-(4-{[(3-trifluoromethoxy-biphenyl-4-yImethyl)-ami 
methyl}-cyclohexylmethyl)-quinazoIine-2,4-diaminedihydrochIoride 

Step A: Synthesis of //'««5-iV,A'*-dimethyl-iV^-(4-{[(3-trifluoromethoxy-biphenyI-4- 

ylmethy!)-amino]-methyl}-cycIohexylmethyI)-quinazoIine-2,4-diamine- 

dihydrochloride. 

To a solutioJi of /ra«5-iV^-{4-[(4-bromo-2-trifluoromethoxy-benzylamino)-methyl]- 
cyclohexybnethyl}-iV^,i\r'-dimethyl-quinazoline-2,4-diamine obtained in step B of example 



diamine 
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15 (300 mg, 0.529 mol) in toluene (6.6 mL) were added MeOH (2.2 mL), 2 M aqueous 
K2CO3 (2.2 mL), phenylboronic acid (77 mg, 0.635 mmol), and tetrakis 
(triphenylphosphine) palladium (61 mg, 0.053 mmol). The reaction mixture was stirred at 
130 °C for 12 hr. The mixture was poured into water, and the aqueous layer was extracted 
with CHCI3 (*ree times). The combined organic layer was dried over MgS04, filtered, 
concentrated and, purified by flash chromatography (NH-siHca gel, 33% CHCI3 in hexane 
and silica gel, 9% MeOH in CHCI3) to give pale yellow oil. To a solution of above oil in 
EtOAc (2 mL) was added 4 M hydrogen chloride in EtOAc (0.1 mL). The mixture was 
stirred at ambient temperature for 20 min and concentrated. A solution of the residue in 
Et20 (2 mL) was stirred at ambient temperature for 30 min. The precipitate was collected 
by filtration, washed with EtjO, and dried under reduced pressure to give trans-N* ,iV*- 
dmiethyl-i^^-(4-{[(3-trifluoromethoxy-biphenyl-4-ylmethyl)-aniino]-methyl}- 
cyclohexyhnethyl)-quinazoline-2,4-diamine dihydrochloride (70 mg, 21% ) as a white 
solid. 

ESI MS m/e 564, M (firee) + IT ; 'H NMR (300 MHz, CDCI3) 5 13.27 (s, 1 H), 9.96 (brs, 2 
H), 8.17-8.32 (m, 2 H), 7.89 (d, J= 7.9 Hz, 1 H), 7.34-7.64 (m, 9 H), 7.20 (t, J= 7.7 Hz, 1 
H), 4.29 (brs, 2 H), 3.50 (s, 6 H), 3.28 (t, /= 6.1 Hz, 2 H), 2.69 (brs, 2 H), 1.79-2.11 (m, 4 
H), 1.44-1.68 (m, 2 H), 0.91-1.16 (m, 4 H). 

Example 37 



2HCI 

c/5-iV^-{4-[2-(4-Bromo-2-trifluoromethoxy-phenyl)-ethylamino]-cyclohexyl}-iV'^,- 
dimethyI-quinazolme-2,4-diamine dihydrochloride 

Step A: Synthesis of (4-bromo-2-trifluoromethoxy-phenyl)-acetaldehyde. 

To a suspension of (methoxyme%l) triphenylphosphonium chloride (5.29 g, 14.9 
mol) m EtjO (50 mL) was added 1.8 M phenyl lithium m 30% El^O in cyclohexane (8.58 
mL, 15.5 mmol). The mixture was stirred at ambient temperature for 10 m in. To the 



F 
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reaction mixture was added 4-bromo-2-trifluoromethoxy-benzaldehyde (4 g, 14.9 mmol) 
m EtjO (18 mL). The mixture was stirred at ambient temperature for 4 hr, filtrated, and 
concentrated. To the above residue was added 10% H2SO4 in AcOH (40 mL). The mixture 
was stirred at ambient temperature for 90 min. The solution was poured into H2O, and the 
aqueous layer was extracted with CHCI3 (three times). The combined organic layer was 
washed with saturated aqueous NaHCOj, washed with brine, dried over MgS04, filtered, 
concentrated, and purified by flash chromatography (silica gel, 9% EtOAc in hexane) to 
give (4-bromo-2-trifluoromethoxy-phenyl)-acetaldehyde (1.25 g, 30 %) as a pale brown 
oil. 

ESI MS m/e 284, M + If" ; NMR (200 MHz, CDCI3) 5 9.74 (t, J= 1.5 Hz, 1 H), 7.41- 
7.51 (m, 2 H), 7.16 (d, J= 8.4 Hz, 1 H), 3.75 (d, J= 1.5 Hz, 2 H). 

Step B: Synthesis of c/y-JV'-{4-[2-(4-bromo-2-trifluoromethoxy-phenyl)-ethylammo] 
-cyclohexyl}-iV,iV-dimethyl-qumazoline-2,4-diamine dihydrochloride. 

To a suspension of cw-iV^-(4-amino-cyclohexyl)-iV',iV'-dimethyl-quinazoline-2,4- 
diamine obtained in step C of example 9 (300 mg, 1.05 nrniol) in CH2CI2 (3 mL) were 
added (4-bromo-2-trifluoromethoxy-phenyl)-acetaldehyde (357 mg, 1.26 mmol), AcOH 
(76 mg, 1.26 mmol), and NaBH(0Ac)3 (334 mg, 1.57 mmol). The reaction mixture was 
stirred at ambient temperature for 4.5 hr. The reaction was quenched with saturated 
aqueous NaHCOj. The aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (NH-siHca gel, 50% EtOAc in hexane) to give a pale yellow solid. 
To a solution of above solid m EtOAc (0.8 mL) was added 4 M hydrogen chloride in 
EtOAc (0.25 mL). The mixture was stirred at ambient temperature for 30 mm and 
concentrated. A solution of the residue in Et^O (2 mL) was stirred at ambient tempareture 
for 30 min. The precipitate was collected by filtration, washed with EtjO, and dried under 
reduced pressure to give cw-iV^-{4-[2-(4-bromo-2-trifluoromethoxy-phenyl)-ethylamino]- 
cyclohexyl}-iV^,A/^-dimethyl-quinazoline-2,4-diamine dihydrochloride (161 mg, 25% ) as a 
white solid. 

ESI MS m/e 552, M (free)* ; ^H NMR (200 MHz, CDCI3) 5 12.66 (brs, 1 H), 9.91 (brs, 2 
H), 8.71 (brs, 1 H), 7.93 (d, J= 6.6 Hz, 1 H), 7.19-7.77 (m, 6 H), 4.31 (brs, 1 H), 3.54 (s, 6 
H), 3.09-3.78 (m, 5 H), 2.00-2.48 (m, 6 H), 1.62-1.96 (m, 2 H). 
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2HCI 



cw-A^,A/^-Dimethyl-A^^-[4-(2-trifluoromethoxy-beii2ylamino)H;ycIoh 
2,4-diainine dihydrochloride 

Step A: Synthesis of cis-iV*^-dimethyl-iV^-[4-(2-trifluoromethoxy-benzylamino)- 
cyclohe}syl]-quinazoline-2,4-diamme dihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 460, M (free) + H*; 'H NMR (300 MHz, CDCI3) 5 8.68 (d, 7.6 Hz, 1 H), 
8.19-8.33 (m, 1 H), 7.95 (d, /= 8.2 Hz, 1 H), 7.66 (t, /= 7.7 Hz, 1 H), 7.47 (d, J= 8.1 Hz, 
1 H), 7.18-7.44 (m, 4 H), 4.35 (s, 2 H), 4.15-4.47 (m, 1 H), 3.53 (s, 6 H), 3.02-3.31 (m, 1 
H), 1.95-2.37 (m, 6 H), 1.51-1.85 (m, 2 H). 

Example 39 



2HCI 

cw-iV^-[4-(4-Bromo-2-trifluoromethoxy-beiizyIamino)-cycIohexyI]-iV'^-dimethyl- 
qniaazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of c/5-iV^-[4-(4-bromo-2-trifluoromethoxy-benzylamino)- 
cyclohexyl]-iV,iV^-dimethyI-quinazoline-2,4-diamine dihydrochloride. 

Using the procedure for the step A of example 2, the title compound was obtained. 
ESI MS m/e 538, M (free) + H^; iR NMR (300 MHz, CDCI3) 5 8.77 (d, J= 7.5 Hz, 1 H), 
8.11 (d, J= 8.4 Hz, 1 H), 7.92 (d, J= 8.6 Hz, 1 H), 7.67 (t, J= 7.7 Hz, 1 H), 7.41-7.53 (m. 
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2 H), 7.37 (s, 1 H), 7.28 (t, J= 7.8 Hz, 1 H), 4.19-4.40 (m, 1 H), 4.26 (s, 2 H), 3.52 (s, 7 
H), 3.07-3.25 (m, 1 H), 2.00-2.39 (m, 6 H), 1.61-1.88 (m, 2 H). 

Example 40 



HCI 

d5-iV-[4-(4-Dimethylammo-quinazoIm-2-ylamino)-cyclohexylmethyl]^^ 
trifluoromethoxy-benzenesulfonamide hydrochloride 

Step A: Synthesis of c/s-iV-[4-(4-dimethyIamino-quinazoIin-2-ylamino)- 
cycIohexylmethyl]-2-trifluoromethoxy-beiizenesulfonamide hydrochloride. 

To a solution of c/i'-[4-(4-dimethylamino-qumazolin-2-ylamino)- 
cyclohexylmethyl]-carbamic acid benzyl ester obtained in step B of example 24 (4.57 g, 
10.5 mmol) in MeOH (46 mL) was added 5% Pd/C (460 mg). The mixture was stirred at 
50 °C under hydrogen atmosphere for 3 days, filtered, and concentrated to give a white 
soUd (3.79 g). To a solution of the above solid (500 mg, 1.67 mmol) in CHjClj (5 mL) was 
added diisopropylethylamine (440 pL, 2.53 mmol). The mixture was cooled on an ice-bath 
and a solution of 2-trifluoromethoxy-benzenesulfonyl chloride (457 mg, 1.75 mmol) in 
CH2CI2 (2 mL) was added dropwise. The reaction mixture was stkred on an ice-bath for 10 
hr. The reaction was quenched with saturated aqueous NaHCOs. The aqueous layer was 
extracted with CHCI3 (three times). The combined organic layer was dried over MgS04, 
filtered, concentrated, purified by medium-pressure liquid chromatography (NH-silica gel, 
33% EtOAc in hexane), and concentrated. To a solution of the residue in EtOAc (1 mL) 
was added 4 M hydrogen chloride m EtOAc (5 mL). The reaction mixture was stirred at 
ambient temperature for 30 min, and concentrated. A solution of the residue in EtjO (10 
mL) was stirred at ambient temperature for 1 hr and the precipitate was collected by 
filtration to give czj-iV-[4-(4-dimethylaniino-qumazolin-2-ylamuio)-cyclohexyhnethyl]-2- 
trifluoromethoxy-benzenesulfonamide hydrochloride (262 mg, 34%) as a white solid. 
ESI MS m/e 524, M (firee) + ir ; 'HNMR (300 MHz, CDCI3) 5 13.18 (s, 1 H), 8.75 (d, /= 




F 



H 
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7.6 Hz, 1 H), 8.03 (dd, 8.0, 1.7 Hz, 1 H), 7.89 (d, J= 8.2 Hz, 1 H), 7.56-7.71 (m, 2 H), 
7.34-7.55 (m, 3 H) , 7.24 (t, J - 7.5 Hz, 1 H), 4.99 (t, J= 6.5 Hz, 1 H), 4.20-4.33 (m, 1 H), 
3.50 (s, 6 H), 2.88 (t, J= 6.3 Hz, 2 H), 1.78-1.99 (m, 2 H), 1.38-1.77 (m, 7 H). 

Example 41 




2HCI 

cis-iV'-{4-[(4-Bromo-2-trffluoromethoxy-benzylamino)-methyl]-cydohe3yl}-iN^^ 
dimethyl-quinazoline-2,4-diaminedihydrocMoride 

Step A: Synthesis of cw-iV^-{4-[(4-bromo-2-trifluoromethoxy-benzylammo)-methyl]- 
cyclohexyl}-iV*^-dimethyl-quinazoline-2,4-diamine dihydrochloride. 

To a solution of cw-[4-(4-dimethylamino-qumazolm-2-ylammo)- 
cyclohexylmetliyl]-carbamic acid benzyl ester obtained in step B of example 24 (4.57 g, 
10.5 mmol) in MeOH (46 mL) was added 5% Pd/C (460 mg). The mixture was stirred at 
50 °C under hydrogen atmosphere for 3 days, filtered, and concentrated to give a colorless 
solid (3.79 g). To a solution of the above solid (500 mg, 1.67 mmol) in CH2CI2 (5 mL) 
were added 4-bromo-2-trifluoromethoxy-benzaldehyde obtained in step A of example 13 
(449 mg, 1.67 mmol), AcOH (100 mg, 1.67 mmol), and NaBH(0Ac)3 (531 g, 2.51 mmol). 
The reaction mixture was stirred at ambient temperature with C3.C\ tube for 9 hr, poured 
into saturated aqueous NaHCOj, and the aqueous layer was extracted with CHCI3 (three 
times). The combined organic layer was dried over MgS04, filtered, concentrated, purified 
by medium-pressure liquid chromatography (NH-silica gel, 25% EtOAc in hexane), and 
concentrated. To a solution of the residue m EtOAc (1 mL) was added 4 M hydrogen 
chloride in EtOAc (5 mL). The reaction mixture was stirred at ambient temperature for 30 
min, and concentrated. A solution of the residue m EtaO (10 mL) was stirred at ambient 
temperature for 1 hr and the precipitate was collected by filtration to give czj-iV^-{4-[(4- 
bromo-2-trifluoromethoxy-benzylamino)-methyl]-cyclohexyl} -iV^ ,7/'-dmiethyl- 
quinazolme-2,4-diamine dihydrochloride (147 mg, 34%) as a white solid. 

ESI MS m/e 552, M (firee) + H^ ; ^H NMR (300 MHz, CDCI3) 5 12.62 (s, 1 H), 1 0.07 (brs 
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2 H), 8.66 (d, /= 7.6 Hz, 1 H), 8.22 (d, J= 8.4 Hz, 1 H), 7.90 (d, /= 8.4 Hz, 1 H), 7.65 (t, 
/= 7.6 Hz, 1 H), 7.52 (dd, J= 8.3, 1.8 Hz, 1 H), 7.33-7.48 (m, 2 H), 7.26 (t, J= 7.5 Hz, 1 ■ 
H), 4.11-4.36 (m, 3 H), 3.51 (s, 6 H), 2.76-2.97 (m, 2 H), 1.51-2.27 (m, 9 H). 

Example 42 



F 




" 2HCI 



cw-i\^^-DimethyI-^^-{4-[(2-trifluoromethoxy-benzylammo)-meth^^^ 
quinazolme-2,4-diainme dihydrochloride 

Step A: Synthesis of cis-A?*^-dimethyI-iV^-{4-[(2-trifluoromethoxy-benzylammo)- 
methyI]-cycIohexyl}-quinazolme-2,4-dianune dihydrochloride. 

Using the procedure for the step A of example 41, the title compound was obtained. 
ESI MS m/e 474, M (free) + H'; ^H NMR (300 MHz, CDCI3) 6 12.81 (s, 1 H), 9.97 (brs, 1 
H), 8.69 (d, J= 7.5 Hz, 1 H), 8.16-8.28 (m, 1 H), 7.90 (d, J= 8.4 Hz, 1 H), 7.63 (t, J= 7.6 
Hz, 1 H), 7.18-7.51 (m, 4 H), 4.31 (brs, 2 H), 4.15-4.30 (m, 1 H), 3.50 (s, 6 H), 2.70-2.94 
(m,2H), 1.41-2.28 (m, 10 H). 

Example 43 




HCI 

cis-3-Triflttoromethoxy-biphenyl-4-sulfonic acid [4-(4-dimethylamino-quinazolin-2- 
ylamino)-cyclohexyl]-amide hydrochloride 

Step A: Synthesis of CK-3-trifluoromethoxy-biphenyl-4-sulfonic acid [4-(4- 
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dimethylamino-quinazolin-2-ylamiiio)-cyclohexyl]-ainide hydrochloride. 

Using the procedure for the step A of example 36, the title compound was obtained. 
ESI MS m/e 586, M (ftee) + iT ;>H NMR (300 MHz, CDCI3) 6 13.20 (brs, 1 H), 8.82 (d, J 
= 8.1 Hz, 1 H), 8.09 (d, J= 8.6 Hz, 1 H), 7.88 (d, J= 7.8 Hz, 1 H), 7.40-7.73 (m, 8 H), 
7.25 (t, J= 8.4 Hz, 1 H), 5.41 (d, 8.6 Hz, 1 H), 4.07-4.22 (m, 1 H), 3.49 (s, 6 H), 3.37- 
3.62 (m, 1 H), 1.57-2.01 (m, 8 H). 

Example 44 



m-A'^-{4-[Bis-(4-bromo-2-trifluoromethoxy-benzyl)-ammo]-cyclohexyl}-iVVV'- 
dimethyl-quinazolme-2,4-diamine dihydrochloride 

Step A: Synthesis of m-A'^-{4-[bis-(4-bromo-2-trifluoromethoxy-benzyl)-amino]- 
cyclohexyl}-iV',A'*-dimethyl-quinazoline-2,4-diamme dihydrochloride. 

Using the procedure for the step B of example 37, the title compoimd was 
obtained. 



ESI MS m/e 790, M (&ee) + H' ; 'H NMR (300 MHz, CDCI3) 5 12.50-12.82 (m, 2 H), 
9.50-9.69 (m, 1 H), 8.39 (d,J= 8.1 Hz, 2 H), 7.91 (d, J= 8.1 Hz, 1 H), 7.66 (t, /= 7.8 Hz, 
1 H), 7.48 (t, J= 8.7 Hz, 2 H), 7.07-7.43 (m, 4 H), 4.06-4.67 (m, 5 H), 3.51 (s, 6 H), 2.97- 
3.27 (m, 1 H), 2.21-2.59 (m, 4 H), 1.89-2.17 (m, 2 H), 1.36-1.82 (m, 2 H) 
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Example 45 



H 




2HCI 

c/5-A^,A^-Dimethyl-7V^-{4-[(3-trifluoromethoxy-biphenyl-4-ylmethyl)-amino]- 
cyclohexyl}-quinazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of cw-iV'^.dimethyl-iV'-{4-[(3-trifluoromethoxy-biphenyl-4- 
ylmethyl)-amino]-cycIohexyI}-quinazoIine-2,4-diamine dihydrochloride. 

Using the procedure for the step A of example 43, the title compound was obtained. 
ESI MS m/e 536, M (fiee) + IT ; NMR (300 MHz, CDCI3) 6 12.63 (brs, 1 H), 10.07 
(brs, 2 H), 8.68 (d, J= 7.3 Hz, 1 H), 8.33 (d, J= 8.1 Hz, 1 H), 7.90 (d, J= 8.4 Hz, 1 H), 
7.17-7.68 (m, 10 H), 4.40 (s, 2 H), 4.19-4.33 (m, 1 H) , 3.50 (s, 6 H), 3.16-3.37 (m, 1 H), 
2.03-2.48 (m, 6 H), 1.64-1.88 (m, 2 H). 

Example 46 



2HCI 

^/•fl«j-A^-[4-(4-Bromo-2-trifluoromethoxy-benzyIamino)-cycIohexyl]-iV^-dimethyl- 
quinazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of ^fliw-iV^-[4-(4-bromo-2-trifluoromethoxy-benzyIamino)- 
cyclohexyI]-iV',iV-dimethyI-quinazoline-2,4-diamine dihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 537, M (&ee)^ ^H NMR (300 MHz, CDCI3) 8 13.00 (brs, 1 H), 10.08 (brs, 2 
H), 8.40 (d , J= 7.2 Hz, 1 H), 8.05 (d, /= 8.2 Hz, 1 H), 7.91 (d , /= 8.4 Hz, 1 H), 7.65 (t, 
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J= 1.1 Hz, 1 H), 7.38-7.57 (m, 3 H), 7.26 (t, J= 7.6 Hz, 1 H), 4.17 (s, 2 H), 3.83-4.06 (m, 
1 H), 3.53 (s, 6 H), 2.76-2.99 (m, 1 H), 2.09-2.46 (m, 4 H), 1.74-2.00 (m, 2 H), 1.28-1.58 

K 2 H). 

Example 47 



l-(4-Bn)mo-2-trmuoromethoxy-phenyl)-l-[4-(4-dimethyIammo-quinazolin-2- 
yIammo)-piperidm-l-yl]-methanone hydrochloride 

Step A: Synthesis of (4-bromo-2-trifluoromethoxy-phenyI)-[4-(4-dimethylammo- 
quinazoIm-2-ylainino)-piperidin-l-yl]-methanone hydrochloride. 

To a solution of 4-bromo-2-trifluoromethoxy-benzoic acid obtained in step B of 
example 13 (440 mg, 1.47 mmol) in CH^Clj (5 mL) were added DMF (1.1 |aL, 15 \xm.o\) 
and SOCI2 (175 |aL, 2.09 mmol). The mixture was stirred at reflux for 30 min and 
concentrated to give acid chloride as a pale yellow oil. To a solution of iV*,iV-dimethyl-iV^- 
piperidin-4-yl-quinazoline-2,4-diamine obtained in step B of example 30 (400 mg, 1.47 
mmol) in CHjCl^ (4 mL) was added diisopropylethylamine (538 \iL, 3.08 mmol). The 
mixture was cooled at 4 °C and a solution of above acid chloride in CH2CI2 (3 mL) was 
added below 5 °C. The reaction mixture was stirred at 4 for 3 hr. The reaction was 
quenched with saturated aqueous NaHCOj, and the aqueous layer was extracted with 
CHCI3 (three times). The combined organic layer was dried over MgS04, filtered, 
concentrated, and purified by flash chromatography (NH-silica gel, 25% EtOAc in hexane) 
to give a pale yellow oil. To a solution of above oil in EtOAc (1 mL) was added 4 M 
hydrogen chloride in EtOAc (0.26 mL). The mixture was stkred at ambient temperature 
for 50 mm and concentrated. A solution of the residue in EtjO (5 mL) was stirred at 
ambient tempareture for 30 min. The precipitate was collected by filtration, washed with 
EtjO, and dried under reduced pressure to give (4-bromo-2-trifluoromethoxy-phenyl)-[4- 
(4-dimethylammo-qumazolin-2-ylamiQo)-piperidm-l-yl]-methanone hydrochloride (126 
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mg, 16% ) as a white solid. 

ESI MS m/e 538, M (free) + 'H NMR (200 MHz, CDCI3) 5 13.35 (brs, 1 H), 9.06 (d, J 
= 7.5 Hz, 1 H), 7.93 (d, J= 8.4 Hz, 1 H), 7.67 (dt, /= 7.7, 0.9 Hz, 1 H), 7.43-7.61 (m, 3 H), 
7.18-7.41 (m, 2 H), 4.00-4.44 (m, 2 H), 3.54 (s, 6 H), 3.03-3.78 (m, 3 H), 1.52-2.24 (m, 4 
H). 

Example 48 




HCI 

m-4-Bromo-iV-[4-(4-dimethylammo-quinazolm-2-ylamino)-cyclohexyl]-2- 
trifluoromethoxy-benzamidedihydrochloride 

Step A: Synthesis of 4-bromo-A'-[4-(4-dimethylamino-quinazoliii-2-ylamiiio)- 
cyclohexyl]-2-trifluoromethoxy-benzainidedihydrochIoride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 551, M (free)* ; 'H NMR (200 MHz, CDCI3) 6 13.24 (brs, 1 H), 8.95 (d, J = 
7.9 Hz, 1 H), 7.92 (d, J= 8.4 Hz, 1 H), 7.71 (d, J= 8.4 Hz, 1 H), 7.60-7.67 (m, 1 H), 7.44- 
7.58 (m, 3 H), 7.20-7.34 (m, 1 H), 6.57 (d, J= 8.4 Hz, 1 H), 4.00-4.41 (m, 2 H), 3.53 (s, 6 
H), 1.66-2.04 (m, 8 H). 

Example 49 

HCI 

cts-4-Bromo-iV-[4-(4-dimethyIammo-quinazolm-2-ylamino)-cyclohexylmethyl]-2- 
trifluoromethorjr-benzamide hydrochloride 
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Step A: Synthesis of 4-bromo-iV-[4-(4-dimethyIammo-quinazolin-2-ylamino)- 
cycIohexylmethyI]-2-trifluoromethoxy-benzamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 565, M (free)^ ; NMR (200 MHz, CDCI3) 5 13.20 (brs, 1 H), 8.93 (d, /= 
7.9 Hz, 1 H), 7.90 (d, 8.4 Hz, 1 H), 7.84 (d, J= 8.4 Hz, 1 H), 7.42-7.70 (m, 4 H), 7.18- 
7.34 (m, 1 H), 6.87 (t, J= 5.5 Hz, 1 H), 4.34 (brs, 1 H), 3.51 (s, 6 H), 3.43 (t, J= 5.7 Hz, 2 
H), 1.52-2.17 (m, 9 H). 

Example 50 



2HCI 

c/s-iV^-[4-(4-Bromo-2-trifluoromethoxy-benzylamino)-cycIohexyl]-iV-methyl- 
quinazoline-2,4-diaminedihydrochloride 

Step A: Synthesis of (2-chloro-quinazolin-4-yl)-methyl-amine. 

A solution of 2,4-dichloro-quinazoline obtained in step A of example 1 (125 g, 628 
mmol) in THF (1 L) was cooled to 4 °C and 40% aqueous MeNH2 (136 mL, 1.57 mol) was 
added. The mixture was stirred at ambient temperature for 80 min. The solution was 
alkalized with saturated aqueous NaHCOa (pH = 9) and concentrated. The precipitate was 
collected by filtration, washed with HjO and hexane, and dried at 80 °C to give (2-chloro- 
quinazolm-4-yl)-methyl-amine (114 g, 94%) as a white soUd. 

ESI MS m/e 193, M^ ; NMR (300 MHz, CDCI3) § 7.68-7.78 (m, 3 H), 7.39-7.48 (m, 1 
H), 6.34 (brs, 1 H), 3.22 (d, /= 4.8 Hz, 3 H). 

Step B: Synthesis of cK-[4-(4-methyIamino-quinazolin-2-ylamino)-cyclohexyl]- 
carbamic acid tert-butyl ester. 

Using the procedure for the step G of example 1, the title compound was obtained. 
ESI MS m/e 372, M + H^ ; 'H NMR (300 MHz, CDCI3) 5 7.36-7.56 (m, 3 H), 7.06 (ddd, J 
= 8.2, 6.8, 1.3 Hz, 1 H), 5.71 (brs, 1 H), 5.10 (brs, 1 H), 4.45-4.72 (m, 1 H), 4.00-4.26 (m. 
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1 H), 3.49-3.76 (m, 1 H), 3.12 (d,J= 4.8 Hz, 3 H), 1.50-1.93 (m, 8 H), 1.46 (s, 9 H). 

Step C: Synthesis of d5-A^^-[4-(4-bromo-2-trifluoromethoxy-benzyIammo)- 
cyclohexyl] -A^-methyl-quinazolme-2,4-diamme dihydrochloride. 

To a suspension of cw-[4-(4-methylamino-quinazolin-2-ylamino)-cyclohexyl]- 
carbamic acid ter^-butyl ester (1.75 g, 4.71mmol) in EtOAc (5mL) and CHCI3 (10 mL) 
was added 4 M hydrogen cMoride in EtOAc (15 mL). The reaction mixture was stirred at 
ambient temperature for 2 hr, and concentrated. The residue was alkalized with saturated 
aqueous NaHC03 and the aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgSO^, fihered, concentrated (2.15 g). To a 
suspension of the above residue (300 mg, 1.11 mmol) in CHjClj (3 mL) were added 4- 
bromo-2-trifluoromethoxy-benzaldehyde obtained in Step A of Example 13 (297 mg, 1.10 
mmol), AcOH (66 mg, 1.10 mmol), and NaBH(0Ac)3 (351 mg, 1.66 mmol). The reaction 
mixture was stirred at ambient temperature with CaClj tube for 4 hr, poured mto saturated 
aqueous NaHCOa, and the aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, concentrated, purified by 
medium-pressure liquid chromatography (NH-siUca gel, 50% EtOAc in hexane), and 
concentrated to give a pale yeUow oil (91 mg). To a solution of the residue (71 mg) in 
EtOAc (1 mL) was added 4 M hydrogen chloride in EtOAc (5 mL). The reaction mixture 
was stirred at ambient temperature for 30 min, and concentrated. A solution of the residue 
in BtjO (10 mL) was stirred at ambient temperature for 1 hr and the precipitate was 
collected by filtration to give cw-iV'-[4-(4-bromo-2-trifluoromethoxy-benzylamino)- 
cyclohexyl]-iV^-methyl-quinazolme-2,4-diamine dihydrochloride (62 mg, 20%) as a white 
solid. 

ESI MS m/e 524, M (free) + ; NMR (300 MHz, CDCI3) 5 7.34-7.57 (m, 6 H), 7.05 
(ddd, J= 8.2, 6.8, 1.4 Hz, 1 H), 5.52 (brs, 1 H), 4.09-4.27 (m, 1 H), 3.82 (s, 2 H), 3.12 (d, 
J= 4.8 Hz, 3 H), 2.57-2.72 (m, 1 H), 1.41-1.94 (m, 8 H). 
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2HCI 



cw-iV^-{4-[2-(4-Bromo-2-trifluoromethoxy-phenyI)-ethyIammo]-cycIohexyl}-A^- 
methyI-qumazoline-2,4-diaminedihydrochloride 

Step A: Synthesis of cff-iV'-{4-[2-(4-bromo-2-trifluoromethoxy-phenyl)-ethylamino]- 
cyclohe3£yI}-iV*-methyl-quinazoIine-2,4-diaminedihydrochIoride. 

Using the procedure for the step C of example 50, the title compound was 
obtained. 

ESI MS m/e 538, M (free) + R-"; 'H NMR (300 MHz, CDCI3) 5 12.18 (brs, 1 H), 9.93 (brs, 
3 H), 8.74 (d, J= 6.2 Hz, 1 H), 7.71-7.94 (m, 1 H), 7.60 (t, 1 H, /= 7.7 Hz, 1 H), 7.21- 
7.45 (m, 5 H), 3.94-4.26 (m, 1 H), 3.35-3.58 (m, 2 H), 3.08-3.33 (m, 3 H), 2.94 (brs, 3 H), 
1.64-2.42 (m, BE). 

Example 52 



2HCI 

d5-i\r'-MethyI-JV^-[4-(2-trffluoromethoxy-benzylammo)-cycIohexyl]-quinazoIme- 
2,4-diamme dihydrochloride 

Step A: Synthesis of c&-jV*-methyl-iV^-[4-(2-trifluoromethoxy-benzylamino)- 
cyclohexyl]-quinazoIine-2,4-diainine dihydrochloride. 

Using the procedure for the step C of example 50, the title compound was 




F 



obtained. 
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ESI MS m/e 446, M (free) + H"' ; 'H NMR (300 MHz, CDCI3) S 7.36-7.56 (m, 4 H), 7.17- 
7.33 (m, 3 H), 7.04 (ddd, 1 H, J= 8.2, 6.8, 1.4 Hz, 1 H), 5.66 (brs, 1 H), 5.18 (brs, 1 H), 
4.11-4.27 (m, 1 H), 3.87 (s, 2 H), 3.10 (d, /= 4.8 Hz, 3 H), 2.60-2.74 (m, 1 H) , 1.45-1.95 
(m,8H). 

Example 53 



HCI 

cw-4-BromoTAr-[4-(4-methyIamino-quinazolin-2-ylamino)-cyclohexyl]-2- 
trifluoromethoxy-benzamide hydrochloride 

Step A: Synthesis of c/s-4-bromo-iV-[4-(4-methylamiiio-quinazoliii-2-yIaininD)- 
cyclohexyl]-2-trifluoromethoxy-benzainide hydrochloride. 

To a suspension of cw-[4-(4-me%Iamino-quinazolin-2-ylamino)-cyclohexyl]- 
carbamic acid fer^-butyl ester obtained in step B of example 50 (1.75 g, 4.71mmol) in 
EtOAc (5 mL) and CHCI3 (10 mL) was added 4 M hydrogen chloride in EtOAc (15 mL). 
The reaction mixture was stirred at ambient temperature for 2 hr, and concentrated. The 
residue was alkalized with saturated aqueous NaHCOs and the aqueous layer was extracted 
with CHCI3 (three times). The combined organic layer was dried over MgS04, filtered, 
concentrated. To a solution of 4-bromo-2-trifluoromethoxy-benzoic acid obtained in step 
B of example 13 (331 mg, 1.16 mmol) m CH2CI2 (5 mL) were added DMF (1 ixL, 0.01 
mmol) and SOCI2 (120 |j.L, 1.65 mmol). The mixture was stirred at reflux for 30 min and 
concentrated to give acid chloride as a pale yellow oil. To a suspension of CM-iV^-(4-amino- 
cyclohexyl)-iV*-methyl-quinazoline-2,4-diamine (300 mg, 1.11 mmol) in CHjClj (3 mL) 
was added diisopropylethylamine (410 ^L, 2.35 mmol). The mixture was cooled on an 
ice-bath and a solution of the above residue in CHjClj (3 mL) was added dropwise. The 
reaction mixture was stirred on an ice-bath for 3.5 hr. The reaction was quenched with 
saturated aqueous NaHCOa The aqueous layer was ejctracted with CHCI3 (three times). 
The combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
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flash chromatography (NH-sihca gel, 50% EtOAc in hexane) to give a pale yellow solid. 
To a solution of the residue (116 mg) in EtOAc (1 mL) was added 4 M hydrogen chloride 
in EtOAc (5 mL). The reaction mixture was stirred at ambient temperature for 30 min, and 
concentrated. A solution of the residue in Etfi (10 mL) was stirred at ambient temperature 
for 1 hr and the precipitate was collected by filtration to give 4-bromo-A'"-[4-(4- 
methylanitno-qiiinazolin-2-ylamino)-cyclohexyl]-2- 
trifluoromethoxy-benzamide (102 mg, 16%) as a white solid. 

ESI MS m/e 538, M (free) + ET ; NMR (300 MHz, CDCI3) 5 12.72 (s, 1 H), 8.66 (d, J= 
7.1 Hz, 1 H), 8.35 (brs, 1 H), 8.16 (d, J= 7.7 Hz, 1 H), 7.74 (d, J= 8.4 Hz, 1 H), 7.48-7.60 
(m, 2 H), 7.40-7.43 (m, 1 H), 7.30 (d, J= 8.4 Hz, 1 H), 7.19 (t, /= 7.8 Hz, 1 H), 6.57 (d, J 
= 8.1 Hz, 1 H), 4.34 (brs, 1 H), 4.15 (brs, 1 H), 3.22 (d, J= 3.9 Hz, 3 H), 1.90 (m, 8 H). 

Example 54 




HCI 

cis'TA'^[4-(4-Dimethylamino-qiimazolin-2-ylammo)-cyc^^ 
trifluoromethoxy-benzamide hydrochloride 

Step A: Synthesis of cis-iV-[4-(4-dimethylamino-qiiinazoliii-2-ylammo)- 
cyclohexylmethyl]-2-trifluoromethoxy-benzamide hydrochloride. 

To a solution of cz'5'-[4-(4-dimethylamino-quinazolin-2-ylamino)- 

cyclohexylmethylj-carbamic acid benzyl ester obtained in step B of example 24 (4.57 g, 

10.5 mmol) in MeOH (46 mL) was added 5% Pd/C (460 mg). The mixture was stirred at 

50 °C under hydrogen atmosphere for 3 days, filtered, and concentrated to give a white 

solid (3.79 g). To a solution of the above solid (300 mg, 1.00 mmol) in CH2CI2 (3 mL) was 

added triethylamine (280 |jL, 2.01 mmol). The mixture was cooled on an ice-bath and a 

solution of 2-trifluoromethoxy-benzoyl chloride (236 mg, 1,05 mmol) in CH2CI2 (2 mL) 

was added dropwise. The reaction mixture was stirred on an ice-bath for 5 hr. The reaction 

was quenched with saturated aqueous NaHCOg The aqueous layer was extracted with 

CHCI3 (three tunes). The combined organic layer was dried over MgS04, filtered, 
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concentrated, purified by flash chromatography (NH-silica gel, 33% EtOAc in hexane and 
silica gel, 10% MeOH in CHCI3), and concentrated. To a solution of the residue in EtOAc 
(1 mL) was added 4 M hydrogen chloride in EtOAc (5 mL). The reaction mixture was 
stirred at ambient temperature for 30 min, and concentrated. A solution of the residue in 
EtjO (10 mL) was stirred at ambient temperature for 1 hr and the precipitate was collected 
by filtration to give d5'-iV-[4<4-dimethylamino-qumazolki-2-ylamino)-cyclohexyhiiethyl]- 
2-trifluoromethoxy-benzamide hydrochloride (134 mg, 31%) as a white solid. 
ESI MS m/e 510, M (j&ee) +Na*; ^HNMR (300 MHz, CDCI3) 5 13.29 (s, 1 H), 8.89 (d, J 
= 7.9 Hz, 1 H), 7.93 (dd, J= 1.1, 1.8 Hz, 1 H), 7.89 (d, J= 8.4 Hz, 1 H), 7.63 (t, /= 7.3 Hz, 
1 H), 7.52 (d, J= 7.9 Hz, 1 H), 7.47 (dd, J = 8.1, 1.9 Hz, 1 H), 7.39 (t, /= 7.6 Hz, 1 H), 
7.29 (d, J= 9.0 Hz, 1 H), 7.23 (d, J= 7.3 Hz, 1 H), 6.77 (t, J= 5.6 Hz, 1 H), 4.18-4.36 (m, 
1 H), 3.51 (s, 6 H), 3.42 (t, J= 6.3 Hz, 2 H), 1.35-2.02 (m, 9 H). 

Example 55 



HCI 

cw-iV-[4-(4-Methylamino-qumazolm-2-ylammo)-cyclohexyl]-2-tiM 
benzamide hydrochloride 

Step A: Synthesis of c/5-iV-[4-(4-methyIamino-quinazolin-2-yIamino)-cycIohexyl]-2- 
trifluoromethoxy-benzamide hydrochloride. 

Using the procedure for the step A of example 54, the title compound was obtained. 
ESI MS m/e 460, M (firee) + H" ; 'H NMR (300 MHz, CDCI3) 5 12.61 (s, 1 H), 8.70 (d, J= 
4.4 Hz, 1 H), 8.57 (d, J= 7.6 Hz, 1 H), 8.26 (d, J= 8.1 Hz, 1 H), 7.82 (dd, J= 7.7, 1.8 Hz, 
1 H), 7.08-7.57 (m, 6 H), 6.60 (d, J= 8.1 Hz, 1 H), 4.25-4.45 (m, 1 H), 4.01-4.25 (m, 1 H), 
3.20 (d, J= 4.5 Hz, 3 H), 1.53-2.18 (m, 8 H). 

Example 56 
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HCI 

c/5-A'-[4-(4-Dimethylammo-quinazoUn-2-ylammo)-cyclohexyl]-2-trifluorom 
benzamide hydrochloride 

Step A: Synthesis of cw-iV-[4-(4-dimethylamino-quinazoIm-2-ylammo)-cyclohexyl]-2- 
trifluoromethojcy-benzamide hydrochloride. 

To a suspension of polymer supported DMAP (2.45 g, 7.35 mmol) in CH2CI2 (6 
mL) were added 2-trifluoromefhoxy-benzoyl chloride (472 mg, 2.10 mmol) and cw-iV^-(4- 
aminoK;yclohexyl)-iV*,iV*-dimethyl-quinazoliiie-2,4-dianune obtained ui step C of example 
9 (300 mg, 1.05 mmol). The mixture was stirred at ambient temperature for 24 h, filtered, 
poured into saturated aqueous NaHCOa- The aqueous layer was extracted with CHCI3 
(three times). The combined organic layer was dried over MgSO^, filtered, concentrated, 
purified by medium-pressure liquid chromatography (NH-siUca gel, 25% EtOAc in 
hexane), and concentrated. To a solution of the residue in EtOAc (1 mL) was added 4 M 
hydrogen chloride in EtOAc (10 mL). The reaction mixture was stirred at ambient 
temperature for 1 hr, and concentrated. A solution of the residue m Etfl (10 mL) was 
stirred at ambient temperature for 1 hr and the precipitate was collected by filtration to 
give cw-A/-[4-(4-dimethylardno-quinazolin-2-ylamino)-cyclohexyl]-2-trifluoromethoxy- 
benzamide hydrochloride (145 mg, 27%) as a white solid. 

ESI MS m/e 474, M + NMR (300 MHz, CDCI3) 5 13.22 (s, 1 H), 8.88 (d, J= 7.5 

Hz, 1 H), 7.90 (d, J= 8.2 Hz, 1 H), 7.79 (dd, J= 7.6, 1.9 Hz, 1 H), 7.64 (t, J= 7.5 Hz, 1 H), 
7.52 (d, J= 8.7 Hz, 1 H), 7.47 (dd, J= 8.1, 1.9 Hz, 1 H), 7.37 (dt, J= 7.5, 1.2 Hz, 1 H), 
7.20-7.33 (m, 2 H), 6.66 (d, J= 8.4 Hz, 1 H), 4.06-4.36 (m, 2 H), 3.52 (s, 6 H), 1.55-2.21 
(m, 8 H). 



Example 57 



F 




313 



wo 03/028641 



PCT/US02/31059 



m-iV^-[4-(4-Bromo-2-trifluoromethoxy-phenylammo)-cyclohexyl]-iV*^-dm 
qumazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of cis-iV^-[4-(4-bromo-2-trifluoromethoxy-phenylainino)- 
cyclohexyl]-A'*,A'^-dimethyl-quinazoline-2,4-diamine dihydrochloride. 

To a glass flask were added 18-crown-6 (647 mg, 2.45 mmol), 4-Bromo-l-iodo-2- 
trifluoromethoxy-benzene (770 mg, 2.10 mmol), c?w-iV^-(4-amino-cyclohexyI)-Mi\r'- 
dimethyl-qumazoline-2,4-diamine obtained in step C of example 9 (500 mg, 1.75 nrniol), 
sodium fer^-butoxide (235 mg, 2.45 mmol), tris(diben2ylideneacetone)dipalladium (160 
mg, 0.175 mmol), (R)-(+)-2,2'-Bis(diphenylphosphino)-l,r-binaphthyl (160 mg, 0.175 
mmol) and THF (3.5 mL). The reaction mixture was stirred at reflux 18 hr. The mixture 
was filtered through a pad of celite, concentrated, and purified by flash chromatography 
(NH-silica gel, 33% EtOAc in hexane) to give a pale yellow oil. To a solution of above oil 
in EtjO (2 mL) was added 4 M hydrogen chloride in EtOAc (0.3 mL). The mixture was 
stirred at ambient temperature for 30 min and concentrated. A solution of the residue in 
EtzO (2 mL) was stirred at ambient tempareture for 15 min. The precipitate was collected 
by filtration, washed with EyO, and dried under reduced pressure to give cw-JV^-[4-(4- 
bromo-2-trifluoromethoxy-phenylamino)-cyclohexyl]-iV^,Ar'-dimethyl-quinazoliiie-2,4- 
diamine dihydrochloride (1 89 mg, 1 8% ) as a white solid. 

ESI MS m/e 524, M (free) + NMR (300 MHz, CDCI3) 5 13.04 (s, 1 H), 8.85 (d, J= 

7.9 Hz, 1 H), 7.90 (d, J= 8.1 Hz, 1 H), 7.61-7.70 (m, 1 H), 7.53 (d, /= 7.6 Hz, 1 H), 7.22- 
7.31 (m, 1 H), 6.94 (s, 1 H), 6.79 (s, 1 H), 6.65 (s, 1 H), 4.28 (brs, IH), 3.52 (s, 6 H), 3.30- 
3.45 (m, 2 H), 1.64-2.08 (m, 8 H). 



Example 58 
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""NH O O^F 

" HC! 

c/5-JV-[4-(4-Methylamino-qumazolin-2-ylamino)-cyclohexylmeth^^ 
trifluoromethoxy-benzamid hydrochloride 

Step A: Synthesis of c/s-[4-(4-methylamino-quinazolin-2-ylammo)-cyclohexylmethyl]- 
carbamic acid benzyl ester. 

Using the procedure for the step G of Example 1, the title compound was obtained. 
ESI MS m/e 420, M (free) + iT ; NMR (300 MHz, CDCI3) 5 7.20-7.59 (m, 8 H), 7.04 
(ddd, 7= 8.2, 6.8, 1.3 Hz, 1 H), 5.54-5.76 (m, 1 H), 5.10 (s, 2 H), 4.78-5.24 (m, 2 H), 4.18- 
4.36 (m, 1 H), 3.11 (d, 7= 4.8 Hz, 3 H), 2.92-3.16 (m, 2 H), 1.06-1.94 (m, 9 H). 

Step B: Synthesis of c/5-iV-[4-(4-methylamino-quinazolin-2-ylamino)- 

cyclohexylmethyl]-2-trifluoromethoxy-benzamid hydrochloride. 

To a solution of c/5-[4-(4-methylamino-quinazolin-2-ylamino)-cyclohexylmethyl]- 

carbamic acid benzyl ester (2.73 g, 6.50 mmol) in MeOH (27 mL) was added 10% Pd/C 

(273 mg). The mixture was stirred at 50 °C under hydrogen atmosphere for 14 hr, filtered, 

and concentrated to give a colorless solid (1.95 g). To a suspension of polymer supported 

DMAP (2.45 g, 7.35 mmol) in CH2CI2 (10 mL) were added 2-trifluoromethoxy-benzoyl 

chloride (472 mg, 2.10 mmol) and the above solid (300 mg, 1.05 mmol). The mixture was 

stirred at ambient temperature for 2.5 days, filtered, poured into saturated aqueous 

NaHCOa- The aqueous layer was extracted with CHCI3 (three times). The combined 

organic layer was dried over MgS04, filtered, concentrated, purified by medium-pressure 

fiquid chromatography (NH-silica gel, 50% EtOAc in hexane) and flash chromatography 

(silica gel, 20% MeOH in CHCI3), and concentrated. To a solution of the residue in EtOAc 

(1 mL) was added 4 M hydrogen chloride in EtOAc (5 mL). The reaction mixture was 

stirred at ambient temperature for 30 min, and concentrated. A solution of the residue in 

Etfi (5 mL) was stirred at ambient temperature for 1 hr and the precipitate was collected 

by filtration to give cw-iV'-[4-(4-methylamino-quinazolin-2-ylamino)-cyclohexylmethyl]-2- 

trifluoromethoxy-benzamide hydrochloride (20 mg, 4%) as a white solid. 

ESI MS m/e 474, M + H^ ^H NMR (500 MHz, CDCI3) 8 12.82 (s, 1 H), 8.63 (d, /= 7.3 
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Hz, 1 H), 7.97-8.12 (m, 2 H), 7.91 (dd, J= 7.6, 1.5 Hz, 1 H), 7.54 (t, J= 7.6 Hz, 1 H), 7.48 
(dt, /= 7.9, 1.8 Hz, 1 H), 7.38 (t, J= 7.0 Hz, 1 H), 7.26-7.35 (m, 2 H), 7.19 (t, J= 7.6 Hz, 
1 H), 6.77 (t, J= 5.8 Hz, 1 H), 4.30-4.41 (m, 1 H), 3.41 (t, /= 6.4 Hz, 2 H), 3.20 (d, J- 
3.7 Hz, 3 H), 1.48-2.01 (m, 9 H). 

Example 59 

" 2HC1 

cw-iV*-Methyrf-{4-[(2-trffluoromethoxy-benzyIamino)-methyl]-c^ 
qumazolme-2,4-diaminedihydrochloride 

Step A: Synthesis of d*-iV^-methyl-iV^-{4-[(2-trifluoromethoxy-benzylammo)-methyl]- 
cyclohexyl}-qumazolme-2,4-diamine dihydrochloride. 

To a solution of cw-[4-(4-methylamino-quinazolin-2-ylammo)-cyclohexylmethyl]- 
carbamic acid benzyl ester obtained in step A of example 58 (2.73 g, 6.50 mmol) in MeOH 
(27 mL) was added 10% Pd/C (273 mg). The mixture was stirred at 50 °C under hydrogen 
atmosphere for 14 hr, filtered, and concentrated to give a colorless solid (1.95 g). To a 
solution of the above solid (300 mg, 1.05 mmol) in MeOH (3 mL) were added 2- 
trifluoromethoxy-benzaldehyde (200 mg, 1.05 mmol), AcOH (63 mg, 1.05 mmol), and 
NaBHjCN (99 mg, 1.58 mmol). The reaction mixture was stirred at ambient temperature 
with CaCl2 tube for 4 hr, poured into 1 M aqueous sodium hydroxide, and the aqueous 
layer was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, filtered, concentrated, purified by medium-pressure Hquid chromatography (NH- 
silica gel, 50% EtOAc in hexane) and flash chromatography (siUca gel, 10% MeOH in 
CHCI3), and concentrated. To a solution of the residue in EtOAc (1 mL) was added 4 M 
hydrogen chloride in EtOAc (5 mL). The reaction mixture was stirred at ambient 
temperature for 30 min, and concentrated. A solution of the residue in EtjO (10 mL) was 
stirred at ambient temperature for 1 hr and the precipitate was collected by filtration to 
give cw-iV*-methyl-A^^-{4-[(2-trifluoromethoxy-benzylammo)-methyl]-cyclohexyl}- 

quinazoline-2,4-diamine dihydrochloride (175 mg, 33%) as a white solid. 
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ESI MS m/e 460, M (free) + HT ; NMR (300 MHz, CDCI3) 6 11 .49 (brs, 1 H), 9.74 (brs, 
1 H), 9.57 (d, J= 4.4 Hz, 1 H), 8.43 (d, J= 8.4 Hz, 1 H), 8.27 (d, J= 8.4 Hz, 1 H), 8.13 
(dd, J= 7.5, 1.8 Hz, 1 H), 7.24-7.51 (m, 4 H), 6.95-7.16 (m, 2 H), 4.28 (s, 2 H), 4.13-4.38 
(m, 1 H), 2.99 (d, /= 4.5 Hz, 3 H), 2.92 (d, /= 4.8 Hz, 2 H), 1.41-2.19 (m, 9 H). 

Example 60 



Step A: Synthesis of cis-iV^-{4-I(4-bn)mo-2-trifluoromethoxy-benzylaauno)-methyl]- 
cydohexyl}-JV*-methyl-qumazoline-2,4-diainmedihydrochloride. 

Using the procedure for the step A of Example 59, the title compound was 
obtained. 

ESI MS m/e 538, M (&ee) + H' ; ^HNMR (500 MHz, CDCI3) 8 11.23 (brs, 1 H), 9.75 (brs, 
2 H), 9.46 (brs, 1 H), 8.43 (d, /= 7.9 Hz, 1 H), 8.29 (d, /= 8.5 Hz, 1 H), 8.08 (d, J= 8.5 
Hz, 1 H), 7.55 (dd, 7= 8.6, 1.8 Hz, 1 H), 7.44-7.52 (m, 2 H), 7.14 (t, /= 7.3 Hz, 1 H), 7.07 
(d, J= 7.9 Hz, 1 H), 4.24 (s, 2 H), 4.19-4.30 (m, 1 H), 2.88-3.05 (m, 5 H), 1.38-1.84 (m, 9 
H). 



Example 61 




2HCI 



cis-A'^-{4-[(4-Bromo-2-trifluoromethoxy-benzylamino)-methyl]- 
cyclohexyl}-JV'-methyl-qumazoline-2,4-diamine dihydrochloride 




F 



H 



HCI 
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CM-4-BrotaOrAr-[4-(4-methylammo-quinazolm-2-ylamino)-cycIohe3Q^lm 
trifluoromethoxy-benzamide hydrochloride 

Step A: Synthesis of cw-4-bromo-iV-[4-(4-methylamino-qumazohn-2-ylamino)- 
cyclohexyImethyl]-2-trifluoromethoxy-benzamide hydrochloride. 

To a solution of c/j-[4-(4-Methylainino-quinazolin-2-ylamino)-cyclohexylinethyl]- 
carbamic acid benzyl ester obtained in step A of example 58 (2.73 g, 6.50 mmol) in MeOH 
(27 mL) was sdded 10% Pd/C (273 mg). The mixture was stirred at 50 °C under hydrogen 
atmosphere for 14 hr, filtered, and concentrated to give c/rf-(4-Aniinomethyl- 
cyclohexyl)-iV*-metliyl-quinazoline-2,4-diamine (1.95 g) as a white solid. To a solution of 
4-bromo-2-trifluoromethoxy-benzoic acid obtained in step B of example 13 (599 mg, 2.10 
mmol) in CHjClj (6 mL) was added DMF (1 ^iL, 14.7 j^mol) and SOCl2(190 [iL, 2.60 
mmol). The mixture was stirred at reflux for 30 min and concentrated to give acid chloride 
as a pale yellow oil. To a suspension of polymer supported DMAP (2.45 g, 7.35 mmol) in 
CH2CI2 (6 mL) were added above acid chloride and cw-iV^-(4-aminomethyl-cyclohexyl)- 
iV*-methyl-quinazolme-2,4-diamine (300 mg). The mixture was stirred at ambient 
temperature for 24 hr, filtered, poured into saturated aqueous NaHCOj. The aqueous layer 
was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, filtered, concentrated, purified by medium-pressure liquid chromatography (NH- 
silica gel, 50% EtOAc m hexane), and concentrated. To a solution of the residue in EtOAc 
(1 mL) was added 4 M hydrogen chloride in EtOAc (10 mL). The reaction mixture was 
stirred at ambient temperatiure for 1 hr, and concentrated. A solution of the residue in EtjO 
(10 mL) was stirred at ambient temperature for 1 hr and the precipitate was collected by 
filtration to give cw-4-bromo-iV-[4-(4-methylamino-quinazolin-2-yIamino)- 
cyclohexylmethyl]-2-trifluoromethoxy-benzamide hydrochloride (47 mg, 8%) as a white 
sohd. 

ESI MS m/e 551, M (fiee)^ ; NMR (500 MHz, CDCI3) 5 12.61 (s, 1 H), 8.56 (d, /= 7.3 
Hz, 1 H), 8.40 (brs, 1 H), 8.15 (d, /= 8.5 Hz, 1 H), 7.78 (d, J= 8.5 Hz, 1 H), 7.47-7.55 (m, 
2 H), 7.42 (t, 1.5 Hz, 1 H), 7.26 (d, J= 8.5 Hz, 1 H), 7.17 (t, J= 7.6 Hz, 1 H), 6.88 (t, J 
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= 5.8 Hz, 1 H), 4.32-4.44 (m, 1 H), 3.40 (t, J= 6.1 Hz, 2 H), 3.20 (d, J= 4.3 Hz, 3 H), 
1.49-2. 00 (m, 8 H). 

Example 62 




2HCI 

cw-iV^-{4-[3-(4-Bromo-2-trifluoromethoxy-phenyl)-propylamino] 
-cyclohexyl}TA'*,iV^-dimethyl-quinazoline-2,4-diammedihydrochlorid^ 

Step A: Synthesis of (E)-3-(4-bromo-2-trifluoromethoxy-phenyl)-acrylic acid ethyl 
ester. 

To a solution of (ethoxy-methoxymethyl-phosphinoyl)-acetic acid ethyl ester (3.45 
g, 15.4 mmol) in THF (230 mL) was added 60% sodium hydride in oil (370 mg, 15.4 
mmol). The mixture was stirred at ambient temperature for 50 min and cooled at 4 °C. To 
the reaction mixture was added 4-bromo-2-trifluoromethoxy-benzaldehyde (3 g, 11.2 
mm ol) in THF (100 mL). The mixture was stirred at ambient temperature for 15 hr. The 
solution was poured into H2O, and the aqueous layer Avas extracted with EtOAc (three 
times). The combined organic layer was dried over MgS04, filtered, concentrated, and 
purified by flash chromatography (siUca gel, 5% EtOAc in hexane) to give (E)-3-(4- 
Bromo-2-trifluoromethoxy-phenyl)-acrylic acid ethyl ester (2.98 g, 79 %) as a colorless 
oil. 

CI MS m/e 339, M + H^ 'H NMR (300 MHz, CDCI3) 5 7.85 (d, J= 15.8 Hz, 1 H), 7.42- 
7.58 (m, 3 H), 6.48 (d, J= 15.8 Hz, 1 H), 4.29 (q, /= 7.0 Hz, 2 H), 1.35 (t, J= 7.0 Hz, 3 
H). 

Step B: Synthesis of 3-(4-bromo-2-trifluoromethoxy-phenyl)-propan-l-ol. 

A suspension of lithium aluminvim hydride (834 mg, 22.0 mmol) in EtjO (20 mL) 
was cooled at 4 °C. A solution of (E)-3-(4-bromo-2-trifluoromethoxy-phenyl)-acrylic acid 
ethyl ester (2.98 g, 8.79 mmol) m Et20 (9 mL) was added dropwise, and the mixture was 



319 



wo 03/028641 



PCT/US02/31059 



Stirred at ambient temperature for 90 min. The reaction was quenched with EtOAc (6 mL) 
and saturated aqueous NH4CI was added dropwise. The aqueous layer was extracted with 
EtOAc (three times). The combined organic layer was washed with 1 M aqueous HCl, 
dried over MgS04, filtered, concentrated, and purified by flash chromatography (silica gel, 
25% EtOAc in hexane) to give 3-(4-bromo-2-trifluoromethoxy-phenyl)-propan-l-ol (1.14 
g, 43 %) as a colorless oil. 

EI MS m/e 298, M+ ; 'H NMR (300 MHz, CDCI3) 5 7.10-7.43 (m, 3 H), 3.68 (t, J= 6.4 Hz, 
2 H), 2.67-2.80 (m, 2 H), 1.75-1.94 (m, 2 H). 

Step C: Synthesis of 3-(4-bromo-2-trifluoromethoxy-phenyl)-propionaldehyde. 

A solution of 3-(4-bromo-2-trifluoromethoxy-phenyl)-propan-l-ol (1.03 g, 3.44 
mmol) in CH2CI2 (47 mL) was cooled at 4 "C and added celite (1.4 g) and pyridinium 
chlorochromate (1.11 g, 5.16 nunol). The reaction mixture was stirred at ambient 
temperature for 6 hr and filtered through a pad of celite, concentrated, and purified by 
flash chromatography (silica gel, 16% EtOAc in hexane) to give 3-(4-bromo-2- 
trifluoromethoxy-phenyl)-propionaldehyde (659 mg, 64%) as a colorless oil. 
CI MS m/e 297, M + H" ; NMR (300 MHz, CDCI3) 8 9.80 (t, J = 1.1 Hz, 1 H), 7.32- 
7.42 (m, 2 H), 7.17 (d, J= 8.4, Hz, 1 H), 2.96 (t, J= 7.4 Hz, 2 H), 2.72-2.81 (m, 2 H). 

Step D: Synthesis of cM-iV^-{4-[3-(4-bromo-2-trifluoromethoxy-phenyI)- 
propyIamino]-cyclohexyl}-iV*,iV*-diniethyl-quinazoline-2,4-diaminedihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 566, M (free) + IT ; 'HNMR (300 MHz, CDCI3) 5 8.81 (d, J= 7.2 Hz, 1 H), 
7.91 (d, J= 1.9 Hz, 1 H), 7.60-7.70 (m, 1 H), 7.49 (d, /= 8.4 Hz, 1 H), 7.12-7.42 (m, 5 H), 
4.31 (brs, 1 H), 3.52 (s, 6 H), 3.23 (brs, 1 H), 3.02-3.14 (m, 2 H), 2.78 (t, y= 7.8 Hz, 2 H), 
1.97-2.36 (m, 8 H), 1.59-1.85 (m, 2 H). 




wo 03/028641 



PCT/US02/31059 



cw-A'^-{4-[4-(4-Bromo-2-trifluoromethoxy-phenyl)-butylamino]-cyclohexyl}-7V^^ 
dimethy l-quinazoline-2 ,4-diamine dihydrochloride 

Step A: Synthesis of (E)-4-(4-bromo-2-trifluoromethoxy-phenyl)-but-2-enoic acid 
ethyl ester. 

Using the procedure for the step A of example 62, the title compound was obtained. 
ESI MS m/e 352, ; NMR (300 MHz, CDCI3) 5 7.33-7.53 (m, 3 H), 6.64 (d, J= 16.2 
Hz, 1 H), 6.37 (dt, J= 16.0, 7.1 Hz, 1 H), 4.18 (q, J= 12 Hz, 2 H), 3.28 (dd, ^ = 7.1, 1.5 
Hz, 2 H), 1.29 (t, /= 7.2 Hz, 3 H). 

Step B: Synthesis of 4-(4-bromo-2-trifluoromethoxy-phenyl)-butan-l-ol. 

Using the procedure for the step B of example 62, the title compound was 
obtained. 

EI MS m/e 312, M''; 'H NMR (200 MHz, CDCI3) 5 7.10-7.42 (m, 3 H), 3.68 (t, /= 5.1 Hz, 
2 H), 2.60-2.82 (m, 2 H), 1.50-1.79 (m, 4 H), 1.10-1.50 (brs, 1 H). 

Step C: Synthesis of 4-(4-bromo-2-trifluoromethoxy-phenyl)-butyraIdehyde. 

Using the procedure for the step C of example 62, the title compound was 
obtained. 

ESI MS m/e 311, M + IT ; 'H NMR (200 MHz, CDCI3) 5 9.79 (s, 1 H), 7.02-7.22 (m, 3 H), 
2.60-2.84 (m, 2 H), 2.49 (t, J= 5.9 Hz, 2 H), 1.80-2.03 (m, 2 H). 

Step D: Synthesis of cw-iV^-{4-[4-(4-bromo-2-trifluoroinethoxy-phenyI)-butylamino]- 
cycIohexyl}-iV^-dimethyl-quinazoline-2,4-diamine dihydrochloride. 

To a suspension of czrf-(4-aniino-cyclohexyl)-MiV'^-dimethyl-quinazoline-2,4- 
diamine obtained in step C of example 9 (240 mg, 0.84 mmol) in MeOH (3 mL) were 
added 4-(4-bromo-2-trifluoromethoxy-phenyl)-butyraldehyde (262 mg, 0.84 mmol), acetic 
acid (79 mg, 1.26 mmol), and NaBH3CN (79 mg, 1.26 nunol). The reaction mixture was 
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Stirred at ambient temperature for 8 hr. The reaction was quenched with saturated aqueous 
NaHCOa. The aqueous layer was extracted with CHCI3 (three times). The combined 
organic layer was dried over MgS04, filtered, concentrated, and purified by medium- 
pressure liquid chromatography (NH-silica gel, 50% EtOAc in hexane) to give a pale 
yellow solid. To a solution of above solid in EtOAc (2 mL) was added 4 M hydrogen 
chloride in EtOAc (10 mL). The mixture was stirred at ambient temperature for 1 hr and 
concentrated. A solution of the residue in Etp (20 mL) was stirred at ambient tempareture 
for 1 hr. The solid was collected by filtration, washed with EtjO, and dried under reduced 
pressure to give cij'-iV^-{4-[4-(4-bromo-2-trifluoromethoxy-phenyl)-butylamino]- 
cyclohexyl}-MiV*-dunethyl-quiiiazolme-2,4-dianiiine dihydrochloride (220 mg, 40% ) as a 
white solid. 

ESI MS m/e 580, M (fi:ee) + ; ^HNMR (200 MHz, CDCI3) 6 12.73 (brs, 1 H), 9.55 (brs, 
2 H), 8.66-8.88 (m, 1 H), 7.92 (d, J= 7.9 Hz, 1 H), 7.66 (t, /= 7.3 Hz, 1 H), 7.48 (d, J= 
1.1 Hz, 1 H), 7.12-7.40 (m, 3 H), 4.20-4.42 (m, 1 H), 3.52 (s, 6 H), 2.92-3.42 (m, 3 H), 
2.60-2.78 (m, 2 H), 1.58-2.59 (m, 12 H). 

Example 64 



2HCI 

cj5-A'^-(4-{[2-(4-Bromo-2-trifluoromethoxy-phenyl)-ethylamino]-methyI}- 
cyclohexyl)-iV^,A'^-dimethyl-quinazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of iV^-(4-aminomethyl-cyclohexyl)-iV'^-dimethyl-quinazoline-2,4- 
diamine. 

To a solution of cw-[4-(4-dimethylamino-quinazolin-2-ylammo)- 
cyclohexylmethylj-carbamic acid benzyl ester obtained in step B of example 24 (12.1 g, 
27.9 mmol) in MeOH (120 mL) was added 10% Pd/C (1.21 g). The mixture was stkred at 
50 °C under hydrogen atmosphere for 19 hr, filtered, concentrated, and purified by flash 
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chromatography (NH-silica gel, 66% EtOAc in hexane to 15% MeOH in chloroform) to 
give iV^-(4-aminomethyl-cyclohexyl)-iV^,A/''^-dimethyl-qviinazoline-2,4-diamine (6.9 g, 
83%) as a yellow solid. 

CI MS m/e 300, M + ; NMR (300 MHz, CDCI3) 6 7.81 (d, J= 8.4 Hz, 1 H), 7.40- 
7.51 (m, 2 H), 6.98-7.04 (m, 1 H), 5.04 (d, J= 7.3 Hz, 1 H), 4.24-4.30 (m, 1 H), 3.27 (s, 6 
H), 2.60 (d, J= 6.4 Hz, 2 H), 1.81-1.96 (m, 2 H), 1.57-1.76 (m, 4 H), 0.90-1.51 (m, 5 H). 

Step B: Synthesis of m-iV^-(4-{[2-(4-bromo-2-trifluoromethoxy-phenyl)-ethylainino]- 
methyl}-cycIohexyl)-iV',N*-dimethyl-quinazolme-2,4-diamine dihydrochloride. 

Using the procedure for tiie step B of example 37, the title compound was 
obtained. 

ESI MS m/e 566, M (free) + ; NMR (300 MHz, CDCI3) 5 12.45 (s, 1 H), 9.74 (brs, 2 
H), 8.70 (d, /= 7.6 Hz, 1 H), 7.90 (d, J= 8.4 Hz, 1 H), 7.66 (t, J= 7.6 Hz, 1 H), 7.17-7.52 
(m, 4 H), 4.30 (brs, 1 H), 3.52 (s, 6 H), 3.32-3.50 (m, 2 H), 3.17 (brs, 2 H), 3.01 (brs, 2 H), 
1.56-2.10 (m, 9 H). 

Example 65 



2HCI 

c/5-A'^-(4-{[2-(4-Bromo-2-trifluoromethoxy-phenyl)-ethylamino]-methyl}- 
cyclohexyl)-A'^-methyl-quinazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of cw-iV^-(4-{[2-(4-bromo-2-trifluoromethoxy-phenyI)-ethylamino]- 
methyl}-cyclohexyl)-iV-methyl-quinazoline-2,4-diamine dihydrochloride. 

Using the procedure for the step A of example 59, the title compound was obtained. 
ESI MS m/e 552 M (free) + HT ; 'H NMR (300 MHz, CDCI3) 5 11.66 (s, 1 H), 9.62 (brs, 1 
H), 9.40 (brs, 1 H), 8.05-8.50 (m, 2 H), 7.21-7.58 (m, 4 H), 6.96-7.21 (m, 2 H), 4.26 (brs, 1 
H), 3.41 (brs, 2 H), 2.75-3.31 (m, 7H), 1.30-2.24 (m, 9 H). 
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F 




2HCI 

c/s-A^^-Dimethyl-iV^-{4-[2-(2-trifluororaethoxy-phenyl)-ethylam 
quiiiazoIine-2,4-diaiiiine dihydrochloride 

Step A: Synthesis of eis-A'*^-dimethyl-iV^-{4-[2-(2-trifluorometlioxy-phenyl)- 
ethyla]nmo]-cyclohexyl}-qumazoline-2,4-diamme dihydrochloride. 

To a solution of cM-iV'^-{4-[2-(4-bromo-2-lTifluoiome1lioxy-phenyl)-ethylainm 
cyclohexyl}-JV^,JV'-dimethyl-qiiiiiazoline-2,4-diamm dihydrochloride obtained in step B 
of example 37 (250 mg, 0.4 mmol) in EtOH (5 mL) was added 10% Pd/C (75 mg). The 
mixture was stirred at ambient temperature uader hydrogen atmosphere for 17 hr, filtered, 
povired into saturated aqueous NaHCOj. The aqueous layer was extracted with CHCI3 
(three times). The combined organic layer was dried over MgSOi, filtered, concentrated, 
and purified by flash chromatography (NH-silica gel, 50% EtOAc in hexane) to give a 
colorless oil. To a solution of above oil in EtOAc (4 mL) was added 4 M hydrogen 
chloride in EtOAc (0.25 mL). The mixture was stirred at ambient temperature for 1 hr and 
concentrated. The residue was suspended with Etfi (15 mL) and stirred at ambient 
tempareture for 1 hr. The soHd was collected by filtration, washed with EtzO, and dried 
under reduced pressure to give cf5'-MiV'^-dimethyl-iV^-{4-[2-(2-trifluoromethoxy-phenyl)- 
ethylamino]-cyclohexyl}-quinazoline-2,4-diamine dihydrochloride (104 mg, 48% ) as a 
white solid. 

ESI MS m/e 474, M (free) + NMR (300 IvIHz, CDCI3) 6 12.62 (s, 1 H), 9.78 (brs, 2 

H), 8.71 (brs, 1 H), 7.93 (d, J= 8.4 Hz, 1 H), 7.39-7.77 (m, 3 H), 7.14-7.37 (m, 4 H), 4.33 
(brs, 1 H), 3.15-3.71 (m, 11 H), 1.93-2.53 (m, 6 H), 1.62-1.89 (m, 2 H). 

Example 67 



F 




HCI 
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c/*-2-(4-Bromo-2-trifluoromethoxy-phenyl)rA'-[4-(4-dimethylammo-quinazoto^ 
ylamino)-cyclohexyl]-acetamide hydrochloride 

Step A: Synthesis of (4-bromo-2-trifluoromethoxy-phenyl)-acetic acid. 

Using the procedure for the step B of example 13, the title compound was 
obtained. 

ESI MS m/e 298, NMR (300 MHz, CDCI3) 5 7.39-7.47 (m, 2 H), 7.22 (d, J= 8.1 

Hz, IH), 3.70 (s,2H). 

Step B: Synthesis of m-2-(4-bromo-2-trifluoromethoxy-phenyl)-iV-[4-(4- 
dimethylamino-quinazoIin-2-ylamino)-cyclohexyI]-acetamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 566, M (free) + H' ; 'H NMR (300 MHz, CDCI3) 6 13.15 (s, 1 H), 8.91 (d, J 
= 7.7 Hz, 1 H), 7.89 (d, J= 8.4 Hz, 1 H), 7.61-7.70 (m, 1 H), 7.48-7.56 (m, 1 H), 7.39-7.45 
(m, 1 H), 7.21-7.33 (m, 2 H), 6.02 (d, J= 8.8 Hz, 1 H), 4.19-4.33 (m, 1 H), 3.82-4.03 (m, 1 
H), 3.53 (s, 2 H), 3.51 (s, 6 H), 1.64-1.97 (m, 8 H). 

Example 68 

""N-" O ^^^^ 

H p 
HCI 

cw-2-(4-Broino-2-trifluoromethoxy-phenyl)-iV-[4-(4-dimethylamino-quinazolin-2- 
ylamino)-cyclohexylmethyl]-acetamide hydrochloride 

Step A: Synthesis of cw-2-(4-bromo-2-trifluoromethoxy-phenyl)-iV-[4-(4- 
dimethylamino-quinazoIin-2-ylamino)-cyclohexylmethyl]-acetamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
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ESI MS m/e 580, M (fiee) + ; 'HNMR (300 MHz, CDCI3) 5 12.85 (brs, 1 H), 9.08 (d, J 
= 8.4 Hz, 1 H), 7.90 (d, J= 8.8 Hz, 1 H), 7.58-7.72 (m, 1 H), 7.19-7.54 (m, 5 H), 6.81-6.98 
(m, 1 H), 4.28-4.51 (m, 1 H), 3.83 (s, 2 H), 3.51 (s, 6 H), 3.29-3.34 (m, 2 H), 1.42-2.03 (m, 
9H). 

Example 69 



HCI 

cis-3-(4-Bromo-2-trmuoromethoxy-phenyI)-iV-[4-(4-dimethylammo-qumazoto^ 
ylammo)cycIohexyI]-propionamide hydrochloride 

Step A: Synthesis of 3-(4-bromo-2-trifluoromethoxy-phenyl)-propionic acid. 

To a solution of 3-(4-bromo-2-trifluoromethoxy-phenyl)-propan-l-ol obtained in 
step B of example 62 (1 g, 3.34 mmol) in acetone (15 mL) was added Jones reagent (4 
mL) at 4 °C. The mixture was stirred at ambient temperature for 2 hr. The solution was 
poured mto water (50 mL), and the aqueous layer was extracted with Etfi (three times). 
The combined organic layer was dried over MgS04, filtered, concentrated, and purified by 
flash chromatography (silica gel, 25% EtOAc in hexane) to give 3-(4-Bromo-2- 
trifluoromethoxy-phenyl)-propionic acid (930 mg, 89%) as a colorless oil. 
ESI MS m/e 313, M"' ; 'H NMR (200 MHz, CDCI3) 5 7.31-7.50 (m, 2 H), 7.10-7.29 (m, 1 
H), 2.97 (t, J= 7.7 Hz, 2 H), 2.65 (t, /= 7.7 Hz, 2 H). 

Step B: Synthesis of cis-3-(4-bromo-2-trifluoromethoxy-phenyl)-iV-[4-(4- 
dimethylamino-qumazolin-2-ylamino)eyclohexyl]-propionamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 580, M (fi-ee) + IT ; NMR (300 MHz, CDCI3) 5 13.12 (brs, 1 H), 8.92 (d, J 
= 7.9 Hz, 1 H), 7.90 (d, J= 8.3 Hz, 1 H), 7.47-7.73 (m, 2 H), 7.15-7.44 (m, 3 H), 5.92 (d, J 
= 8.4 Hz, 1 H), 4.18-4.38 (m, 1 H), 3.76-4.03 (m, 1 H), 3.51 (s, 6 H), 2.98 (t, J= 7.7 Hz, 2 
H), 2.44 (t, /= 7.7 Hz, 2 H), 1.55-1.96 (m, 9 H). 
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Example 70 



F 




HCI 

c&-N-[4-(4-Dimethylamino-q«inazoIm-2-ylamino)-cyclohexyl]-2-(2-t^^ 
phenyl)-acetamide hydrochloride 

Step A: Synthesis of cts-iV-[4-(4-dimethylamino-quinazolin-2-ylamiiio)-cyclohexyl]-2- 
(2-trifluoromethoxy-phenyl)-acetainide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 488, M (free) + tT ; 'H NMR (300 MHz, CDCI3) 5 13.20 (s, IH), 8.84 (d, /= 
7.6 Hz, 1 H), 7.89 (d, J - 8.7 Hz, 1 H), 7.60-7.70 (m, 1 H), 7.49-7.56 (m, 1 H), 7.20-7.43 
(m, 5 H), 5.98 (d, J= 7.6 Hz, 1 H), 4.23 (brs, 1 H), 3.84-4.03 (m, 1 H), 3.59 (s, 2 H), 3.50 
(s, 6 H), 1.62-1.98 (m, 8 H). 

Example 71 



cis-iV-[4-(4-Dimethylamino-quinazolm-2-yIamino)-cyclohexylmethyl]-2-(2- 
trifluoromethoxy-pheiiyl)-acetamide hydrochloride 

Step A: Synthesis of cis-iV- [4-(4-dimethylamino-quinazolin-2-ylamino)- 
cyclohexylmethyl]-2-(2-trifluoromethoxy-pheayl)-acetamide hydrochloride 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 502, M (ftee) + H* ; 'H NMR (300 MHz, CDCI3) 6 12.99 (s, 1 H), 8.99 (d, 
8.5 Hz, 1 H), 7.90 (d, J= 8.2 Hz, 1 H), 7.63 (t, J= 7.62 Hz, 1 H), 7.38-7.54 (m, 2 H), 7.16- 




HCI 
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7.34 (m, 4 H), 6.55 (brs, 1 H), 4.28-4.43 (m, 1 H), 3.81 (s, 2 H), 3.51 (s, 6 H), 3.27 (s, 2 H), 
1.46-1.99 (m, 9 H). 

Example 72 




cis-MA'^-DimethyI-iV^-(4-{[2-(2-trifluoromethoxy-phenyl)-ethylammo]-methy 
cyclohexyl)-quinazoIine-2,4-diamine dihydrochloride 

Step A: cw-A''^-dimethyl-i\^-(4-{[2-(2-trifluorometho3cj^-phenyI)-ethylamino^ 
methyl}-cyclohexyI)-quinazoIine-2,4-diamine dihydrochloride 

To a solution of cw-i\/'-[4-(4-dimethylamino-quinazolin-2-ylamino)- 
cyclohexylmethyl]-2-(2-trifluoromethoxy-phenyl)-acetamide (free) obtained in step A of 
example 71 (246 tng, 0.5 mmol) in THF (3.5 mL) was added 1 M borane-THF complex 
(2.45 mL, 2.45 mmol). The mixture was stirred at reflux for 2.5 h, and concentrated. To a 
solution of above residue in THF (3.5 mL) was added 1 M hydrochloric acid (4.41 mL, 
4.41 mmol) . The mixture was stirred at reflux for 1 hr, and cooled to ambient temperature. 
To the reaction mixture was added 2 M aqueous sodium hydroxide, and the aqueous layer 
was extracted with CHCI3 (three times). The combined organic layer was dried over 
MgS04, filtered, concentrated, and purified by medium-pressure liquid chromatography 
(NH-silica gel, 50% EtOAc in hexane) to give a colorless oil. To a solution of above oil in 
EtOAc (4 mL) was added 4 M hydrogen chloride in EtOAc (0.25 mL). The mixture was 
stirred at ambient temperature for 1 hr and concentrated. A solution of the residue in EtjO 
(15 mL) was stirred at ambient tempareture for 1 hr. The precipitate was collected by 
filtration, washed with Et^O, and dried under reduced pressure to give cw-7/',iV"'-dimethyl- 
JV^.^4_[2-(2-trifluoromethoxy-phenyl)-ethylamino]-cyclohexyl}-quinazolme-2,4-diamine 
dihydrochloride (81 mg, 30% ) as a white solid. 

FAB MS m/e 488, M + ET ; NMR (300 MHz, CDCI3) 5 12.56 (s, 1 H), 9.72 (brs, 1 H), 
8.72 (d, J= 7.7 Hz, 1 H), 7.90 (d, J= 8.2 Hz, 1 H), 7.66 (t, J= 7.7 Hz, 1 H), 7.42-7.54 (m, 
2 H), 7.15-7.32 (m, 4 H), 4.22-4.35 (m, 1 H), 3.51 (s, 6 H), 3.38-3.59 (m, 2 H), 3.11-3.30 
(m, 2 H), 2.92-3.07 (m, 2 H), 2.21 (brs, 1 H), 1.50-2.01 (m, 8 H). 
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Example 73 




2HCI 

cw-iV^-Methyl-iV^-(4-{[2-(2-trifluoromethoxy-phenyl)-ethylammo]-met^^^ 
cyclohexyl)-qumazolme-2,4-diamuiedihydrochloride 

Step A: Synthesis of c/s-iV'-methyl-iV^-(4-{[2-(2-trifluoromethoxy-pheiiyl)- 
ethylamiao]-methyl}-cyclohexyl)-qumazoline-2,4-diainine dihydrochloride. 

Using the procedure for the step A of example 66, the title compound was obtained. 
ESI MS m/e 474, M (free) + NMR (200 MHz, CDCI3) 5 11.72 (s, 1 H), 9.23-9.94 

(m, 3 H), 8.00-8.66 (m, 2 H), 6.64-7.66 (m, 7 H), 4.26 (brs, 1 H), 2.73-3.65 (m, 9 H), 1.27- 
2.44 (m, 9 H). 

Example 74 



2HCI 

ds-iV'-Methyl-iV^-{4-[2-(2-trifluoromethoxy-phenyl)-ethylamino]-cyclohexyl}- 
qumazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of cis-iV-methyl-iV^-{4-[2-(2-trifluoromethoxy-phenyI)-ethylamino]- 
cyclohexyl}-quinazoUne-2,4-diamine dihydrochloride. 

Using the procedure for the step A of example 66, the title compound was obtained. 
ESI MS m/e 460, M (ftee) + IT ; NMR (200 MHz, CDCI3) 5 12.20 (brs, 1 H), 9.84 (brs, 
3 H), 8.59-8.79 (m, 1 H), 7.79-8.02 (m, 1 H), 7.10-7.70 (m, 7 H), 3.95-4.26 (m, 1 H), 3.09- 
3.54 (m, 5 H), 2.82-3.03 (m, 3 H), 1.57-2.43 (m, 8 H). 



F 




H 
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HCl 



'Br 



cis-3-(4-Bromo-2-trifluoromethoxy-phenyl)-iV-[4-(4-dimethylammo-quinazoU^ 
ylammo)-cyclohexylmethyl]-propionamide hydrochloride 

Step A: Synthesis of cw-3-(4-bromo-2-trifluoroinethoxy-phenyl)-iV-[4-(4- 
dimethylamiiio-quinazolin-2-ylammo)-cyclohexylmethyl]-propionainide 
hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 594, M (free)'' ; NMR (300 MHz, CDCI3) 5 12.72 (s, 1 H), 9.01 (d, /= 8.7 
Hz, 1 H), 7.90 (d, J= 8.2 Hz, 1 H), 7.65 (t, J= 1.6 Hz, 1 H), 7.47 (d, /= 7.6 Hz, 1 H), 
7.21-7.41 (m, 3 H), 6.96 (bis, 1 H), 4.31-4.44 (m, 1 H), 3.51 (s, 6 H), 3.23-3.35 (m, 2 H), 
3.03 (t, J= 7.6 Hz, 2 H), 2.76 (t, J= 7.6 Hz, 2 H), 1.38-1.98 (m, 9 H). 

Example 76 



2HCI 

cjs-iV^-(4-{[3-(4-Bromo-2-trifluoromethoxy-phenyl)-propylammo]-methyI}- 
cyclohexyl)-iV',iV'-dimethyl-quinazoline-2,4-diaminedihydrochloride 

Step A: Synthesis of cis-iV^-(4-{[3-(4-bromo-2-trifluoromethoxy-phenyl)- 

propylamino]-methyl}-cyclohexyI)-MA'*-dimethyl-quinazoline-2,4-diamine 

dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was obtained. 




330 



wo 03/028641 



PCT/US02/31059 



ESI MS m/e 580, M (free) + IT ; NMR (200 MHz, CDCI3) 8 12.56 (s, 1 H), 9.40-9.71 
(m, 2 H), 8.56-8.76 (m, 1 H), 7.91 (d, J= 8.4 Hz, 1 H), 7.66 (t, J= 7.6 Hz, 1 H), 7.13-7.47 
(m, 5 H), 4.17-4.39 (m, 1 H), 3.51 (s, 6 H), 2.83-3.16 (m, 4 H), 2.67-2.82 (m, 2 H), 1.38- 
2.53 (m, 11 H). 

Example 77 



3HCI 

cw-A'^-[4-(4-Amino-2-trifluoromethoiiy-beiizylamino)-cyclohexyl]TA'',^^ 
quinazoline-2,4-diamine trihydrochloride 

Step A: Synthesis of cw-A^^-[4-(4-amino-2-trifluoromethoxy-benzylamino)- 
cyclohexyl]-iV',A'*-dimethyl-qumazolme-2,4-diamine trihydrochloride. 

To a solution of c/j'-iV^-[4-(4-bromo-2-trifluoromethoxy-ben2ylamino)-cyclohexyl]- 
JV',A^-dimethyl-quiiiazoline-2,4-diamine obtained in step A of example 28 (1.5 g, 2.79 
mmol) in EtOH (25 mL) were added copper powder (443 mg, 6.93 mmol), CuCl (690 mg, 
2.79 mmol), and 28% aqueous NH3 (25 mL). The reaction mixture was stirred at reflux for 
3.5 hr. The mixture was poured into water, and the aqueous layer was extracted with 
CHCI3 (three times). The combined organic layer was dried over MgS04, filtered, 
concentrated, and purified by medium-pressure liquid chromatography (NH-silica gel, 
50% EtOAc in hexane) to give a colorless oil. To a solution of above oil in EtOAc (4 mL) 
was added 4 M hydrogen chloride in EtOAc (0.25 mL). The mixture was stirred at ambient 
temperature for 1 hr and concentrated. A solution of the residue in EtjO (15 mL) was 
stirred at ambient tempareture for 1 hr. The precipitate was collected by filtration, washed 
with EtzO, and dried under reduced pressure to give cw-iV^-[4-(4-amino-2- 
trifluoromethoxy-ben2ylainino)-cyclohexyl]-MAr^-dimethyl-quinazoline-2,4-diamine 
trihydrochloride (104 mg, 6% ) as a white solid. 



ESI MS m/e 475, M (free) + IT ; ^H NMR (300 MHz, DMSO-dg) 5 13.08 (brs, 1 H), 9.15 
(brs, 2 H), 8.32-8.48 (m, 1 H), 8.19 (d, J= 8.1 Hz, 1 H), 7.73-7.85 (m, 1 H), 7.46 (d, J= 
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8.4 Hz, 1 H), 7.37 (t, J= 7.4 Hz, 2 H), 6.56-6.71 (m, 2 H), 3.94-4.26 (m, 3 H), 3.49 (s, 6 
H), 3.02-3.24 (m, 1 H), 1.59-2.09 (m, 8 H). 

Example 78 



^ 2HCI 

cw-iV^-(4-{[3-(4-Bromo-2-trifluoromethaxy-phenyl)-propylamiiio]-methyl}- 
cyclohexyl)-iV-methyl-quinazoline-2,4-diaminedihydrochloride 

Step A: Synthesis of iV'-(4-aminometIiyl-cyclohexyl)-iV*-methyl-quinazoIine-2,4- 



Using the procedure for the step A of example 64, the title compound was obtained. 
ESI MS m/e 286, M + H^ ; NMR (300 MHz, CDCI3) 5 7.35-7.59 (m, 3 H), 6.97-7.11 
(m, 1 H), 5.59 (brs, 1 H), 5.00-5.18 (m, 1 H), 4.21-4.39 (m, 1 H), 3.13 (d, J= 4.8 Hz, 3 H), 
2.61 (d, J= 6.2 Hz, 2 H), 1.57-1.99 (m, 5 H), 1.04-1.52 (m, 4 H). 

Step B: Synthesis of cw-iV^-(4-{[3-(4-bromo-2-trifluoromethoxy-phenyl)- 

propylamino]-methyl}-cyclohexyl)-iV-methyl-quinazoline-2,4-diamine 

dihydrochloride. 

Using the procedure for the step D of example 63, the title compound was 
obtained. 

ESI MS m/e 566, M (free) + H+ ; ^HNMR (300 MHz, CDCI3) 5 11.63 (s, 1 H), 9.45 (brs, 3 
H), 8.41 (d, J= 8.5 Hz, 1 H), 8.32 (d, J= 7.9 Hz, 1 H), 7.46 (t, /= 7.54 Hz, 1 H), 7.24- 
7.39 (m, 3 H), 6.99-7.17 (m, 2 H), 4.13-4.35 (m, 1 H), 2.85-3.12 (m, 7 H), 2.75 (t, J= 7.6 
Hz, 2 H), 2.27-2.47 (m, 2 H), 1.97-2.18 (m, 1 H), 1.37-1.91 (m, 8 H). 

Example 79 




diamine 
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H F 
2HCI 

c/5-JV^-{4-[3-(4-Bromo-24rifluoromethoxy-phenyl)-propylamino]-cyclohexyl}-iN^^ 
methyl-quinazolme-2,4-diamine dihydrochloride 

Step A: Synthesis of cw-iV^-{4-[3-(4-bromo-2-trifluoromethoxy-phenyl)- 
propyIamino]-cyclohexyl}-iV'-methyl-qumazolme-2,4-diamine dihydrochloride 

To a suspension of cw-[4-(4-me%lamino-quinazolin-2-ylamino)-cyclohexyl]- 
carbamic acid tert-hntyl ester obtained in step B of example 50 (8.68 g, 23.4 mmol) in 
CHCI3 (87mL) was added 4 M hydrogen chloride in EtOAc (100 mL). The reaction 
mixture was stirred at ambient temperature for 2 hr, and concentrated. The residue was 
alkalized with saturated aqueous NaFICOj and the aqueous layer was extracted with CHCI3 
(three times). The combined organic layer was dried over MgS04, filtered, concentrated 
(10.57 g). To a suspension of the above residue (594 mg) in MeOH (6 mL) were added 3- 
(4-bromo-2-trifluoromethoxy-phenyl)-propionaldehyde obtained in step C of example 62 
(650 mg, 2.19 mmol), AcOH (132 mg, 2.19 mmol), and NaBHjCN (207 mg, 3.29 mmol). 
The reaction mixture was stirred at ambient temperature for 16 hr, poured into saturated 
aqueous NaHCOj, and the aqueous layer was extracted with CHCI3 (three times). The 
combined organic layer was dried over MgS04, filtered, concentrated, purified by 
medium-pressure liquid chromatography (NH-silica gel, 50% EtOAc in hexane and silica 
gel, 16% MeOH in CHCI3) to give a yellow oil. To a solution of the residue in EtOAc (6 
mL) was added 4 M hydrogen chloride in EtOAc (0.14 mL). The reaction mixture was 
stirred at ambient temperature for 30 min, and concentrated. A solution of the residue in 
EtjO (10 mL) was stirred at ambient temperature for 1 hr and the precipitate was collected 
by filtration to give cz5-iV^-{4-[3-(4-bromo-2-trifluoromethoxy-phenyl)-propylamino]- 
cyclohexyl}-iV"''-methyl-quinazoline-2,4-diamine dihydrochloride (59 mg, 7%) as a white 
soUd. 

ESI MS m/e 552, M (free) + tf" ; NMR (300 MHz, CDCI3) 6 12.37 (s, 1 H), 9.78 (brs, 1 
H), 9.59 (brs, 2 H), 8.68 (d, J= 8.2 Hz, 1 H), 7.55-7.67 (m, 2 H), 7.27-7.43 (m, 5 H), 3.78- 
3.96 (m, 1 H), 2.94-3.24 (m, 3 H), 2.50-2.89 (m, 5 H), 2.09-2.50 (m, 6 H), 1.60-1.98 (m, 4 
H). 
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2HCI 

ds-A'^-[4-(4-Chloro-2-trifluoromethoxy-benzylamino)-cyclohexyl]-A'*^ 
quinazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of cis-iV^-[4-(4-chloro-2-trifluoromethoxy-beiizylamino)- 

cyclohexyl]-A'*,A'*-dimethyl-quinazoline-2,4-diamine dihydrochloride. 

A mixture of cone. HCl (420 pL) and NaNOj (44 mg, 0.64 mmol) were stirred at 
70 °C for 10 min. To the reaction mixture was added a solution of cw-iV"^-[4-(4-amino-2- 
trifluoromethoxy-benzylamino)-cyclohexyl]-JV^,A^''-dimetliyl-quinazoline-2,4-diamine 
(firee) obtained in step A of example 77 in AcOH (15 mL), and stirred at ambient 
temperature for 10 min. To the reaction mixture was added a solution of CuCl (146 mg, 
1.47 mmol) in cone. HCl (1 mL), and stirred at 80 °C for 6 hr. The reaction mixture was 
alkalized Avith saturated aqueous NaHCOj, and the aqueous layer was extracted with 
CHCI3 (three times). The combined organic layer was dried over MgS04, filtered, 
concentrated, purified by medium-pressure liquid chromatography (NH-silica gel, 50% 
EtOAc in hexane) to give a yellow oil. To a solution of above oil in EtOAc (2 mL) was 
added 4 M hydrogen chloride in EtOAc (10 mL). The mixture was stirred at ambient 
temperature for 1 hr and concentrated. A solution of the residue in Et20 (20 mL) was 
stirred at ambient tempareture for 1 hr. The precipitate was collected by filtration, washed 
with EtzO, and dried under reduced pressure to give cw-iV^-[4-(4-chloro-2- 
trifluoromethoxy-ben2ylaniino)-cyclohexyl]-i\r',iV'''-dimethyl-quinazoline-2 
dihydrochloride (70 mg, 29% ) as a white solid. 

ESI MS m/e 494, M (free) + IT ; NMR (300 MHz, CDCI3) 5 12.66 (s, 1 H), 9.82-10.28 
(m, 2 H), 8.78 (d, /= 7.6 Hz, 1 H), 8.24 (d, /= 8.3 Hz, 1 H), 7.92 (d, J= 8.2 Hz, 1 H), 
7.67 (t, J= 7.6 Hz, 1 H), 7.47 (d, J= 8.1 Hz, 1 H), 7.18-7.41 (m, 3 H), 4.20-4.44 (m, 3 H), 
3.52 (s, 6 H), 3.23 (brs, 1 H), 2.02-2.65 (m, 6 H), 1.75 (t, J= 12.8 Hz, 2 H). 
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Example 81 




2HC1 

imws-iV^-{4-[(4-Bromo-2-trffluoromethoxy-benzylammo)-methyl]-cycIohexyl}-iV^,iV^^ 
diinethyI-quinazoline-2,4-diaminedihydrochloride 

Step A: Synthesis of A'^K4-ammomethyl-cyclohexyl)-JV*^-dimethyl-qumazoline-2,4- 
diamine 

To a suspension of ^ranj'-[4-(4-dimethylanuno-quinazolm-2-ylam.ino)- 
cyclohexylmethylj-carbamic acid tert-hutyl ester obtained in step B of example 6 (400 mg, 
1.00 mmol) in EtOAc (10 mL) was added 4 M hydrogen chloride in EtOAc (5 mL). The 
mixture was stirred at ambient temperature for 80 min. The reaction mixture was alkalized 
with 2 M aqueous sodium hydroxide, and the aqueous layer was extracted with CHCI3 
(three times). The combined organic layer was dried over MgS04, filtered, concentrated, 
purified by medium-pressure liquid chromatography (ISFH-silica gel, 33% EtOAc in hexane 
to 3% MeOH in CHCI3) to give iV^-(4-aminomethyl-cyclohexyl)-i\r',iV^-dimethyl- 
quinazoline-2,4-diamine (250 mg, 83%) as a pale yellow oil. 

ESI MS m/e 300, M + ; ^HNMR (300 MHz, CDCI3) 5 7.80 (d, /= 9.3 Hz, 1 H), 7.38- 
7.53 (m, 2 H), 6.97-7.05 (m, 1 H), 4.77 (d, J= 9.3 Hz, 1 H), 3.73-4.02 (m, 1 H), 3.26 (s, 6 
H), 2.57 (d, J= 6.2 Hz, 2 H), 2.13-2.31 (m, 2 H), 1.75-1.96 (m, 2 H), 0.92-1.45 (m, 7 H). 

Step B: Synthesis of frflMS-iV^-{4-[(4-bromo-2-trifluoromethoxy-benzylamino)- 
niethyl]-cyclohexyl}-iV'^-dimethyl-quinazoline-2,4-diaminedihydrochloride 

Using the procedure for the step B of example 37, the title compound was obtained 
ESI MS m/e 552, M (free) + H^ ; 'H NMR (300 MHz, CDCI3) 5 12.72 (s, 1 H), 10.19 (brs, 
2 H), 8.18 (d, J= 8.9 Hz, 1 H), 8.06 (d, /= 7.9 Hz, 1 H), 7.91 (d, /= 8.3 Hz, 1 H), 7.42- 
7.65 (m, 3 H), 7.35 (d, J= 8.3 Hz, 1 H), 7.23 (t, J= 7.5 Hz, 1 H), 4.18-4.29 (m, 2 H), 3.69- 
3.89 (m, 1 H), 3.52 (s, 6 H), 2.64-2.81 (m, 2 H), 1.90-2.24 (m, 5 H), 1.02-1.56 (m, 4 H). 
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Example 82 





2HCI ^^^Br 

^ran5r/V^-[4-(4-Bromo-2-trffluoromethoxy-benzylammo)-cyclohexylmethyl]-iV^,i^^ 
diinethyl-qumazoIme-2,4-diamme dihydrochloride 

Step A: Synthesis of rranj-iV^-(4-ammo-cyclohexylmethyl)-iV*^-dimethyl- 
qumazolme-2,4-diamme. 

To a solution of ^ra«j'-{4-[(4-dimethylainmo-quinazolin-2-ylamino)-methyl]- 

cyclohexyl}-carbamic acid benzyl ester obtained in step C of example 3 (330 mg, 0.76 
mmol) in MeOH (3.3 mL) was added 10% Pd/C (33 mg). The mixture was stirred at 
ambient temperature under hydrogen atmosphere for 25 hr, fdtered, concentrated, and 
purified by flash chromatography (TSfH-silica gel, 50% EtOAc in hexane) to give /raw-iV^- 
(4-amino-cyclohexyhnethyl)-iV',iV^-dimethyl-quinazoline-2,4-diamine (250 mg, 98%) as a 
pale yellow oil. 

ESI MS m/e 300, M + IT ; NMR (300 MHz, CDCI3) 8 7.80 (d, J= 8.1 Hz, 1 H), 7.40- 
7.55 (m, 2 H), 6.95-7.07 (m, 1 H), 4.86-5.02 (m, 1 H), 3.36 (t, J= 6.3 Hz, 2 H), 3.26 (s, 6 
H), 2.53-2.70 (m, 1 H), 1.77-1.98 (m, 4 H), 0.93-1.64 (m, 7 H). 

Step B: Synthesis of ^raM5-iV^-[4-(4-bromo-2-triiluoromethoxy-benzylamino)- 
cyclohexylmethyl]-iV',iV-dimethyl-quinazoline-2,4-diamine dihydrochloride 

Usmg the procedure for the step B of example 37, the title compound was 
obtained. 



ESI MS m/e 552, M (free)"' ; 'H NMR (300 MHz, CDCI3) 5 13.21 (s, 1 H), 10.03 (brs, 2 H), 
8.34-8.47 (m, 1 H), 8.07 (d, /= 8.4 Hz, 1 H), 7.91 (d, J= 8.4 Hz, 1 H), 7.38-7.71 (m, 4 H), 

7.20-7.34 (m, 1 H), 4.03-4.20 (m, 2 H), 3.51 (s, 6 H), 3.28-3.42 (m, 2 H), 2.65-2.92 (m, 1 
H), 2.16-2.35 (m, 2 H), 1.86-2.05 (m, 2 H), 1.56-1.83 (m, 3 H), 0.89-1.16 (m, 2 H). 
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Example 83 




2HCI 

c/s-^/2-[4-(2,2-Diphenyl-ethylammo)-cyclohesyl]-^*,iV*-dimethyI-qumazoIme-2,^ 
diamine dihydrochloride 

Step A: Synthesis of c£s-iV^-[4-(2,2-diphenyl-ethylamino)-cyclohexyl]-iV^-dimethyl- 
quinazoline-2,4-diamine dihydrochloride 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 466, M (free) + ; NMR (300 MHz, CDCI3) 5 12.60 (brs, 1 H), 8.76- 
9.28 (m, 3 H), 7.91 (d, J= 8.3 Hz, 1 H), 7.59-7.71 (m, 2 H), 7.14-7.51 (m, 10 H), 5.00 (t, J 
= 1.1 Hz, 1 H), 4.30-4.40 (m, 1 H), 3.72 (d, 7.4 Hz, 2 H), 3.51 (s, 6 H), 3.19-3.43 (m, 1 
H), 1.85-2.31 (m, 6 H), 1.52-1.76 (s, 2 H). 

Example 84 




{2-[3-(4-Bromo-2-trifluoromethoxy-benzylamino)-pyrrolidin-l-yl]-quinazoIin-4-yl}- 
dimethyl-amine dihydrochloride 

Step A: Synthesis of [2-(3-amino-pyrrolidin-l-yl)-quinazolin-4-yl]-dimethyl-amine. 

Using the procedure for the step A of example 81, the title compound was obtained. 
ESI MS m/e 258, M + iT ; 'H NMR (300 MHz, CDCI3) 6 7.80 (d, J= 8.2 Hz, 1 H), 7.41- 
7.57 (m, 2 H), 6.93-7.06 (m, 1 H), 3.61-4.02 (m, 4 H), 3.40 (dd, J= 11.0, 4.97 Hz, 1 H), 
3.26 (s, 6 H), 2.09-2.30 (m, 1 H), 1.68-1.87 (m, 1 H), 1.22-1.63 (m, 2 H). 
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Step B: Synthesis of {2-[3-(4-bromo-2-trifluoromethoxy-benzylamiiio)-pyrrolidin-l- 
yl]-quinazolm-4-yl}-d[imethyl-aminedihydrochloride 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 510, M (free) + ; NMR (300 MHz, CDCI3) 8 8.05-8.61 (m, 2 H), 7.61- 
7.96 (m, 2 H), 7.33-7.57 (m, 2 H), 7.17-7.31 (m, 1 H), 4.42-4.64 (m, 2 H), 4.34 (s, 2 H), 
3.58-4.24 (m, 3 H), 3.46 (s, 6 H), 2.81 (brs, 1 H), 2.31-2.60 (m, 1 H). 

Example 85 



(2-{3-[2-(4-Bromo-2-trifluoromethoxy-phenyl)-ethylamino]-pyrroIidiii-l-yl}- 
quinazolm-4-yl)-dimethyl-amme dihydrochloride 

Step A: Synthesis of (2-{3-[2-(4-bromo-2-trifluoromethoxy-phenyl)-ethylamino]- 
pyrroIidin-l-yl}-quinazolin-4-yl)-dimethyl-amine dihydrochloride 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 524, M (free) ; NMR (300 MHz, CDCI3) 5 8.15-8.53 (m, 1 H), 7.70- 
7.93 (m, 1 H), 7.62 (t, J= 7.6 Hz, 1 H), I.n-1A6 (m, 4 H), 3.60-4.70 (m, 5 H), 3.45 (s, 6 
H), 3.04-3.59 (m, 4 H), 2.29-2.98 (m, 2 H). 



Example 86 




~Br 



2HCI 




2HCI 
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iV"-[l-(2,2-Diphenyl-ethyl)-piperidm-4-yl]-A'*^-dimethyl-qumazolme-^ 
dihydrochloride 

Step A: Synthesis of JV^-[l-(2,2-dipheiiyI-ethyI)-piperidin-4-yl]-iV*^-dimethyl- 
quinazoline-2,4-diamine dihydrochloride 

Using the procedure for the step B of example 37, the title compound was obtained 
ESI MS m/e 452, M (free) + iT ; 'H NMR (300 MHz, CDCI3) 5 12.54 (brs, 1 H), 12.42 (s, 
1 H), 9.82 (d, J= 8.4 Hz, 1 H), 7.92 (d, J= 8.1 Hz, 1 H), 7.66-7.74 (m, 1 H), 7.40-7.54 (m, 
5 H), 7.27-7.39 (m, 5 H), 7.14-7.26 (m, 2 H), 5.17 (t, J= 6.3 Hz, 1 H), 4.39-4.56 (m, 1 H), 
3.70-3.87 (m, 2 H), 3.34-3.60 (m, 7 H), 3.07-3.25 (m, 2 H), 2.55-2.87 (m, 2 H), 1.61-1.94 
(m,4H). 

Example 87 



HCI 

l-[4-(4-Dimethylamino-quinazoIin-2-ylamino)-piperidiii-l-yl]-3,3-diphenyl-propan-l- 
one hydrochloride 

Step A: Synthesis of l-[4-(4-dimethylamino-quinazolin-2-ylamino)-piperidin-l-yl]- 
3,3-diphenyI-propan-l-one hydrochloride 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 502, M + Na^ ; ^H NMR (300 MHz, CDCI3) 5 13.45 (brs, 1 H), 8.73 (d, J= 
6.9 Hz, 1 H), 7.89 (d, J= 8.2 Hz, 1 H), 7.61-7.70 (m, 1 H), 7.56 (d, J= 7.6 Hz, 1 H), 7.25- 
7.39 (m, 11 H), 4.67 (t, J= 7.5 Hz, 1 H), 3.97-4.14 (m, 2 H), 3.70-3.89 (m, 1 H), 3.50 (s, 6 
H), 3.13-3.30 (m, 2 H), 2.99-3.12 (m, 2 H), 1.31-1.99 (m, 4 H). 

Example 88 
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HCI 

cwrA^-[4-(4-Dimethylaimno-qumazolm-2-ylamino)-cyclohexyI]-3^-dip 
propionamide hydrochloride 

Step A: Synthesis of mriV-[4-(4-dimethylamino-quinazolm-2-ylamino)-cyclohexyl]- 
3,3-diphenyI-prDpionaiiiide hydrochloride 

Using the procedure for the step A of example 47, the title compound was obtained. 

ESI MS m/e 494, M (free) + ET ; NMR (300 MHz, CDCI3) 5 13.20 (s, 1 H), 8.77 (d, J= 
8.2 Hz, 1 H), 7.88 (d, /= 7.7 Hz, 1 H), 7.60-7.69 (m, 1 H), 7.53 (d, J= 17.1 Hz, 1 H), 
7.12-7.33 (m, 11 H), 5.72 (d, J= 9.2 Hz, 1 H), 4.57 (t, J= 8.0 Hz, 1 H), 4.11-4.23 (m, 1 H), 
3.72-3.87 (m, 1 H), 3.49 (s, 6 H), 2.88 (d, J - 7.9 Hz, 2 H), 1.47-1.85 (m, 8 H). 

Example 89 



(2-{4-[(4-Bromo-2-trifluoromethoxy-benzylamino)-methyl]-piperidin-l-yl}- 
quinazolin-4-yl)-diinethyl-amme dihydrochloride 

Step A: Synthesis of [2-(4-ammomethyl-piperidin-l-yl)-quinazolin-4-yl]-dunethyl- 



Using the procedure for the step A of example 64, the title compound was obtained. 
ESI MS m/e 286, M + IT ; 'H NMR (300 MHz, CDCI3) 5 7.79 (d, /= 8.3 Hz, 1 H), 7.42- 
7.52 (m, 1 H), 7.23-7.36 (m, 1 H), 6.94-7.07 (m, 1 H), 4.94 (d, J= 12.7 Hz, 2 H), 3.26 (s, 6 
H), 2.74-3.01 (m, 2 H), 2.61 (d, /= 6.6 Hz, 2 H), 1.46-1.99 (m, 4 H), 1.01-1.39 (m, 3 H). 




amine. 
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Step B: Synthesis of (2-{4-[(4-bromo-2-trifluoromethoxy-benzylamino)-methyl]- 
piperidin-l-yl}-quinazoKn-4-yl)-dimethyl-amme dihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 538, M (free) +1^ ; NMR (300 MHz, CDCI3) 5 12.66 (s, 1 H), 8.50 (d, /= 
8.1 Hz, 1 H), 8.23 (d, J= 8.6 Hz, 1 H), 7.88 (d, J= 8.4 Hz, 1 H), 7.66 (t, J= 7.9 Hz, 1 H), 
7.50 (dd, J= 8.4, 1.9 Hz, 1 H), 7.36-7.41 (m, 1 H), 7.24-7.34 (m, 1 H), 5.01 (brs, 2 H), 
4.27 (s, 2 H), 3.49 (s, 6 H), 3.05-3.37 (m, 2 H), 2.44-2.92 (m, 3 H), 1.82-2.37 (m, 2 H), 

1.14-1.62 (m, 2 H). 

Example 90 



[2-(4-{[2-(4-Bromo-2-trifluoromethoxy-pheiiyI)-ethyIamiiio]-methyl}-piperidin-l-yl)- 
quinazolm-4-yI] -dimethyl-amine dihydrochloride 

Step A: Synthesis of [2-(4-{[2-(4-bromo-2-trifluoromethoxy-phenyI)-ethylaminol- 
methyl}-piperidin-l-yI)-quinazolin-4-yI]-dimethyl-amine dihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 552, M (free) + IT ; 'H NMR (300 MHz, CDCI3) 5 12.63 (s, 1 H), 8.48 (d, J= 
8.2 Hz, 1 H), 7.79-7.97 (d, J= 7.5 Hz, 1 H), 7.58-7.73 (m, 1 H), 7.19-7.48 (m, 4 H), 5.02 
(brs, 2 H), 3.49 (s, 6 H), 2.82-3.69 (m, 6 H), 1.98-2.79 (m, 5 H), 1.52 (brs, 2 H). 

Example 91 




2HCI 




2HC1 
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iV^-{l-[2-(4-Bromo-2-trifluoromethoxy-phenyl)-ethyl]-piperidm-4-yl}-iV*,i\^-d^ 
quinazolme-2,4-diamine dihydrochloride 

Step A: Synthesis of A'^-{l-[2-(4-bromo-2-trifluorometlioxy-phenyl)-ethyl]-piperidm- 
4-yl}-iV',iV'-diniethyl-quinazoline-2,4-diamme dihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 538, M (free) + ET ; miR (300 MHz, CDCI3) 5 12.61 (brs, 1 H), 12.43 (s, 
1 H), 9.97 (d, J= 8.1 Hz, 1 H), 7.94 (d, /= 7.9 Hz, 1 H), 7.65-7.76 (m, 1 H), 7.28-7.52 (m, 
5 H), 4.48^.62 (m, 1 H), 3.12-3.73 (m, 14 H), 2.68-2.92 (m, 2 K), 1.96-2.13 (m, 2 H). 

Example 92 



2HCI 

A'^-[l-(3,3-Diphenyl-propyl)-piperidin-4-yl]-iV^A''-dimethyl-qumazoIine-2,4-diainine 
dihydrochloride 

Step A: Synthesis of A'^-[l-(33-diphenyl-propyl)-piperidin-4-yl]-JV*^-dimethyl- 
quinazoline-2,4-diamine dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was obtained. 
ESI MS m/e 466, M (free) + KT ; NMR (300 MHz, CDCI3) 5 12.42 (s, 1 H), 12.26 (brs, 
1 H), 9.87 (d, /= 8.2 Hz, 1 H), 7.93 (d, J= 8.2 Hz, 1 H), 7.65-7.74 (m, 1 H), 7.47 (d,J= 
8.2 Hz, 1 H), 7.13-7.37 (m, 11 H), 4.44-4.60 (m, 1 H), 3.98 (t, J= 7.9 Hz, 1 H), 3.28-3.65 
(m, 10 H), 2.93-3.09 (m, 2 H), 2.63-2.88 (m, 4 H), 1.84-2.02 (m, 2 H). 

Example 93 





2HC1 
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cis-A'^-[4-(3,3-Diphenyl-propylamino)-cyclohexyl]rA^^-dimethyl-quinazolm 
diamine dihydrochloride 

Step A: Synthesis of cw-iV^-[4-(3,3-diphenyl-propylamino)-cycIohexyI]-A'*,A'*- 
dimethyl-quinazoline-2,4-diamine dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was obtained. 
ESI MS m/e 480, M (free) + iT ; NMR (300 MHz, CDCI3) 6 12.58 (s, 1 H), 9.53 (s, 2 
H), 8.58 id,J= 7.9 Hz, 1 H), 7.91 (d, J= 8.1 Hz, 1 H), 7.64 (t, J= 7.7 Hz, 1 H), 7.48 (d, J 
= 7.9 Hz, 1 H), 7.08-7.33 (m, 11 H), 4.18-4.33 (m, 1 H), 4.11 (t, /= 7.7 Hz, 1 H), 3.50 (s, 
6 H), 3.16 (brs, 1 H), 2.96 (brs, 2 H), 2.64-2.84 (m, 2 H), 1.87-2.25 (m, 6 H), 1.53-1.75 (m, 
2H). 

Example 94 



2HCI 

cw-A'^-{4-[(2,2-DiphenyI-ethylamino)-methyl]-cyclohexyl}-iVVV'-dimethyl- 
quinazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of cis-iV^-{4-[(2,2-diphenyl-ethylamino)-methyl]-cyclohexyl}-iV,iV- 
dimethyl-qninazoline-2,4-diamine dihydrochloride 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 480, M (fiee) + IT ; 'H NMR (300 MHz, CDCI3) 5 12.78 (s, 1 H), 8.94 (brs, 2 
H), 8.80 (d, /= 8.4 Hz, 1 H), 7.89 (d, J= 8.1 Hz, 1 H), 7.60-7.69 (m, 1 H), 7.44-7.58 (m, 2 



H), 7.18-7.42 (m, 9 H), 4.91 (t, J= 8.0 Hz, 1 H), 4.19-4.34 (m, 1 H), 3.61-3.76 (m, 2 H), 
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3.50 (s, 6 H), 2.81-2.97 (m, 2 H), 2.04-2.19 (m, 1 H), 1.74-1.91 (m, 2 H), 1.45-1.69 (m, 6 
H). 

Example 95 



JV^_[l_(4.Bromo-2-trifluoromethoxy-beiizyl)-piperidin-4-ylmethyl]T^ 
quinazoIine-2,4-diamine dihydrochloride 

Step A: Synthesis of A'^,JV-diinethyl-JV^-piperidin-4-ylmethyl-qumazoline-2,4- 



Using the procedure for the step A of example 8 1 , the title compound was obtained, 
ESI MS m/e 408, M + Na^ 'H NMR (300 IVIHz, CDCI3) S 7.82 (d, J= 8.3 Hz, 1 H), 7.39- 
7.59 (m, 2 H), 6.96-7.12 (m, 1 H), 4.79-5.11 (m, 1 H), 3.94-4.31 (m, 2 H), 3.42 (t, J= 5.9 
Hz, 2 H), 3.27 (s, 6 H), 2.70 (t, J= 12.1 Hz, 2 H), 1.63-1.92 (m, 3 H), 1.46 (s, 9 H), 0.99- 
1.37 (m, 2 H). 

Step B: Synthesis of JV^-[l-(4-bromo-2-trifluoromethoxy-benzyI)-piperidin-4- 
ylmethyl]-jV^-dimethyl-quinazoline-2,4-diamine dihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 538, M (free) + ; 'HNMR (300 MHz, CDCI3) 5 13.13 (s, 1 H), 12.69 (hrs, 

1 H), 8.73 (t, J= 6.3 Hz, 1 H), 8.19 (d, J= 8.2 Hz, 1 H), 7.90 (d, J= 7.6 Hz, 1 H), 7.45- 
7.73 (m, 4 H), 7.22-7.33 (m, 1 H), 4.10-4.24 (m, 2 H), 3.36-3.67 (m, 10 H), 2.61-2.86 (m, 

2 H), 1.80-2.33 (m, 5 H). 

Example 96 




diamine. 
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iV2_{l.[2.(4-Bromo-2-trifluoromethoxy-phenyl)-ethyl]-piperidin-4-yImethyl}-^*,i^^ 
dimethyl-quinazoIine-2,4-diamine dihydrochloride 

Step A: Synthesis of iV^-{l-[2-(4-bromo-2-trifluoromethoxy-phenyl)-ethyl]-piperidin- 
4-ylmethyl}-iV',iV*-dimethyl-quinazoline-2,4-diamme dihydrochloride 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 552, M (firee) + iT ; NMR (300 MHz, CDCI3) 5 13.16 (brs, 1 H), 8.74 (m, 

1 H), 7.92 (d, J= 8.2 Hz, 1 H), 7.67 (t, J= 7.5 Hz, 1 H), 7.53 (d, J= 7.6 Hz, 1 H), 7.22- 
7.46 (m, 5 H), 3.44-3.71 (m, 10 H), 3.26-3.39 (m, 2 H), 3.01-3.15 (m, 2 H), 2.63-2.86 (m, 

2 H), 1.87-2.33 (m, 5 H). 

Example 97 




2HCI 

jV2.[i_(4.Bromo-2-trifluoromethoxy-benzyl)-pyrroUdiii-3-yl]-JV*,iV*-dimethyl- 
quinazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of iV^-(l-benzyl-pyrroMin-3-yl)-iV*^-dimethyl-quinazoUne-2,4- 
diamine. 

A mixture of (2-chloro-quinazolin-4-yl)-dimethyl-amine obtained in step B of 
example 1 (5.1 g, 28.9 mmol) and l-Benzyl-pyrrolidin-3-ylamine (5.1 g, 28.9 mmol) in 

BuOH (8 mL) was stirred at reflux for 26 lir, poured into saturated aqueous NaHCOj, and 
the aqueous layer was extracted with CHCI3 (three times). The combined organic layer was 
dried over MgS04, filtered, concentrated, and purified by flash chromatography (NH-silica 
gel, 10% to 16% EtOAc in hexane) to give iV^-(l-benzyl-pyrrolidin-3-yl)-i\^^,iV^-dimethyl- 
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quinazoline-2,4-diamine (3.37 g, 50%) as a pale yellow solid. 

ESI MS m/e 348, M + ; NMR (300 MHz, CDCI3) 6 7.80 (d, J= 9.0 Hz, 1 H), 7.46 
(m, 2 H), 7.18-7.38 (m, 5 H), 7.02 (ddd, J= 8.3, 6.3, 1.9 Hz, 1 H), 5.30 (brs, 1 H), 4.59- 
4.75 (m, 1 H), 3.63 (d, J= 2.5 Hz, 2 H), 3.25 (s, 6 H), 2.88 (dd, /= 9.6, 6.6 Hz, 1 H), 2.70- 
2.81 (m, 1 H), 2.28-2.60 (m, 3 H), 1.64-1.78 (m, 1 H). 

Step B: Synthesis of iV,iV-dimethyl-iV^-pyrrolidin-3-yl-quinazoline-2,4-diamine. 

To a solution of iV^-(l-benzyl-pyrrolidin-3-yl)-MJV"^-dimethyl-quinazoline-2,4- 
diamine (3.3 g, 9.5 mmol) in MeOH (33 mL) was added Pd(0H)2 (660 mg). The mixture 
was stirred at ambient temperature under hydrogen atmosphere for 13 hr, and stirred at 50 
"C for 6 hr. The mixture was filtered, concentrated, and purified by medium-pressure 
liquid chromatography (NH-silica gel, 1% to 3% MeOH in CHCI3) to give iV'.iV^-dimethyl- 
iV^-pyrrolidin-3-yl-qmaazoline-2,4-diamine (2.3 g, 93%) as a yellow oil. 
ESI MS m/e 258, M + H^ 'H NMR (300 MHz, CDCI3) 5 7.82 (d, J= 7.8 Hz, 1 H), 7.42- 
7.54 (m, 2 H), 7.03 (ddd, /= 8.3, 6.4, 1.8 Hz, 1 H), 5.03 (brs, 1 H), 4.52 (brs, 1 H), 3.26 (s, 
6 H), 2.83-3.24 (m, 4 H), 1.97-2.30 (m, 2 H), 1.57-1.77 (m, 1 H). 

Step C: Synthesis of iV^-[l-(4-bromo-2-trifluoromethoxy-benzyI)-pyrrolidin-3-yl]- 
jV*^-dimethyI-quinazoUne-2,4-diamme dihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 510, M (free) + H^ ; ^HNMR (300 MHz, CDCI3) 5 13.22 (brs, 1 H), 12.87 (s, 
1 H), 9.68 (d, /= 7.4 Hz, 1 H), 8.11 (d, /= 8.4 Hz, 1 H), 7.95 (d, J= 8.4 Hz, 1 H), 7.71 (t, 
J= 8.3 Hz, 1 H), 7.43-7.63 (m, 3 H). 7.28-7.38 (m, 1 H), 4.94-5.15 (m, 1 H), 4.41 (s, 2 H), 
4.00-4.17 (m, 1 H), 3.26-3.82 (m, 8 H), 3.00-3.16 (m, 1 H), 2.59-2.82 (m, 1 H), 2.18-2.37 
(m,lH). 



Example 98 




F 



2HCI 
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iV^-{l-[2-(4-Bromo-2-trmuoromethoxy-phenyl)-ethyll-pyrrolidiii-3-yl}-iV*,iV*- 
dimethyl-quinazoline-2,4-diammedihydrochloride 

Step A: Synthesis of iV^-{l-[2-(4-bromo-2-trifluoromethoxy-phenyl)-ethyl]-pyrrolidiii- 
3-yl}-A'*,iV-dimethyI-quinazoline-2,4-diamine dihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 524, M (free) + lt;'R NMR (300 MHz, CDCI3) 6 9.61-9.78 (m, 1 H), 7.96 
(d, /= 8.4 Hz, 1 H), 7.71 (t, J= 7.7 Hz, 1 H), 7.55 (d, J= 8.2 Hz, 1 H), 7.29-7.47 (m, 4 H), 
4.89-5.12 (m, 1 H), 4.07-4.28 (m, 1 H), 2.99-3.97 (m, 13 H), 2.55-2.79 (m, 1 H), 2.22-2.42 

(m, 1 H). 

Example 99 



l-(4-Bromo-2-trifluoromethoxy-phenyl)-l-{4-[(4-dimethylammo-quinazoIin-2- 
ylamino)-methyI]-piperidin-l-yI}-methanone hydrochloride 

Step A: Synthesis of l-(4-bromo-2-trifluoromethoxy-phenyl)-l-{4-[(4-dimethylamino- 
quinazolin-2-ylamino)-methyll-piperidin-l-yl}-methanone hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 552, M (free) + iT ; 'H NMR (300 MHz, CDCI3) 5 13.44 (brs, 1 H), 8.53- 

8.77 (m, 1 H), 7.90 (d, J= 8.5 Hz, 1 H), 7.66 (t, J= 7.7 Hz, 1 H), 7.43-7.61 (m, 3 H), 7.19- 
7.37 (m, 1 H), 4.69-4.85 (m, 1 H), 3.20-3.63 (m, 10 H), 2.61-3.13 (m, 2 H), 1.76-2.14 (m, 
3 H), 1.08-1.48 (m, 2 H). 

Example 100 
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HCI 

cw-3-(3,4-Difluoro-phenyl)-A'-[4-(4-dimethylamino-quinazolin-2-yIaim^ 
cyclohexylj-propionamide hydrochloride 

Step A: Synthesis of cw-3-(3,4-difluoro-phenyl)-iV-[4-(4-dimethylainino-quinazoIin-2- 
ylamino)-eyclohexyl]-propionamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 454, M (free) + iT ; NMR (300 MHz, CDCI3) 5 13.05 (s, 1 H), 8.87 (d, / 
= 8.1 Hz, 1 H), 7.89 (d, /= 8.2 Hz, 1 H), 7.65 (t, J= 7.7 Hz, 1 H), 7.51 (d, J= 7.3 Hz, 1 
H), 7.20-7.27 (m, 1 H), 6.88-7.09 (m, 3 H), 5.97 (d, J= 8.5 Hz, 1 H), 4.26 (brs, 1 H), 3.91 
(brs, 1 H), 3.51 (s, 6 H), 2.92 (t, J= 7.6 Hz, 2 H), 2.44 (t, J= 7.6 Hz, 2 H), 1.61-1.93 (brs, 
8H). 

Example 101 




2HC1 



cw-iV^-{4-[3-(3,4-Difluoro-phenyl)-propyIaminol-cyclohexyl}-iV,iV*-dimethyl- 
quinazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of cis-iV^-{4-[3-(3,4-difluoro-phenyl)-propylaminol-cyclohexyl}- 
A'*,iV^-dimethyl-quinazoline-2,4-diamme dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was obtained. 
ESI MS m/e 440, M (free) + ¥t NMR (300 MHz, CDCI3) 5 12.62 (s, 1 H), 9.54 (s, 2 
H), 8.72 (d, J= 7.6 Hz, 1 H), 7.91 (d, J= 8.4 Hz, 1 H), 7.62-7.70 (m, 1 H), 7.48 (d, J= 7.6 
Hz, 1 H), 7.24-7.33 (m, 1 H), 6.90-7.06 (m, 3 H), 4.29 (brs, 1 H), 3.52 (s, 6 H), 3.00-3.42 
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(m, 3 H), 2.67-2.81 (m, 2 H), 1.93-2.43 (m, 8 H), 1.60-1.80 (m, 2 H). 



Example 102 




HCI 

/rfl«s-4-BromoriV-[4-(4-dimethylamino-quinazolin-2-ylamino)-cyclohex^^ 
trifluoromethoxy-benzamide hydrochloride 

Step A: Synthesis of jV'-(4-ammomethyl-cyclohexyl)TiV'^-dimethyl-qumazolme-2,4- 
diamine. 

Using the procedure for the step A of example 81, the title compound was obtained. 
ESI MS m/e 300, M + ; NMR (300 MHz, CDCI3) 5 7.79 (d, J= 8.4 Hz, 1 H), 7.45 
(m, 2 H), 7.00 (ddd, /= 8.4, 6.3, 1.9 Hz, 1 H), 4.80 (d, J= 8.2 Hz, 1 H), 3.82-3.94 (m, 1 
H), 3.24 (s, 6 H), 2.56 (d, J= 6.2 Hz, 2 H), 2.14-2.28 (m, 2 H), 1.78-1.92 (m, 2 H), 0.95- 
1.42 (m, 7 H). 

Step B: Synthesis of ^r«n5-4-bromo-iV-[4-(4-dimethylamino-quinazolin-2-ylamino)- 
cycIohexylmethyl]-2-trifluoromethoxy-benzamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 566, M + IT ; ^H NMR (300 MHz, CDCI3) 5 13.48 (s, 1 H), 8.34 (d, J= 7.5 
Hz, 1 H), 7.83-7.94 (m, 2 H), 7.43-7.69 (m, 4 H), 1.2Q-129 (m, 1 H), 6.49-6.62 (m, 1 H), 
3.72-3.93 (m, 1 H), 3.50 (s, 6 H), 3.39 (t, J= 6.3 Hz, 2 H), 2.09-2.22 (m, 2 H), 1.85-1.98 
(m, 2 H), 1.37-1.69 (m, 3 H), 1.08-1.28 (m, 2 H). 

Example 103 
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4-Bromo-A'-[l-(4-dimethylamino-qumazolm-2-yl)-piperidm-4-ylmethyl]-2- 
trifluoromethoxy-benzamide hydrochloride 



Step A: Synthesis of 4-bromo-iV-[l-(4-diinethylamino-quinazolin-2-yl)-piperidin-4- 
yhnethyl]-2-trifluoromethoxy-benzainide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 552, M (free)* ; NMR (300 MHz, CDCI3) 5 13.50 (s, 1 H), 8.73 (d, J= 8.5 
Hz, 1 H), 7.86 (d, J= 8.4 Hz, 1 H), 7.81 (d, J= 8.4 Hz, 1 H), 7.62-7.71 (m, 1 H), 7.53 (dd, 
J= 8.4, 1.87 Hz, 1 H), 7.45 (s, 1 H), 7.23-7.32 (m, 1 H), 6.11-6.2,1 (m, 1 H), 3.30-3.55 (m, 
10 H), 2.96-3.27 (m, 2 H), 1.89-2.15 (m, 3 H), 1.28-1.57 (m, 2 H). 

Example 104 



HCI 

cM-2-(3,4-Difluoro-phenyl)-A'-[4-(4-dimethylamino-quinazolin-2-ylamino)- 
cyclohexylmethyI]-acetamide hydrochloride 

Step A: Synthesis of cis-2-(3,4-dinuoro-phenyl)-iV-[4-(4-dimethylamino-quinazolm-2- 
ylamino)-cy clohexylmethyl] -acetamide hydrochloride 

Using the procedure for the step A of example 47, the title compound was obtained. 

ESI MS m/e 454, M (free) + IT ; 'H NMR (300 MHz, CDCI3) 6 12.66 (s, 1 H), 9.08 (d, J= 
8.9 Hz, 1 H), 7.90 (d, J= 8.1 Hz, 1 H), 7.66 (ddd, /= 8.4, 7.2, 1.2 Hz, 1 H), 7.48 (dd, J= 
8.4, 0.9 Hz, 1 H), 7.32-7.41 (m, 1 H), 7.12-7.31 (m, 3 H), 6.97-7.08 (m, 1 H), 4.35-4.48 (m, 
1 H), 3.78 (s, 2 H), 3.52 (s, 6 H), 3.28-3.36 (m, 2 H), 1.42-2.05 (m, 9 H). 

Example 105 





HCI 
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c»riV-[4-(4-DimethyIamino-quinazolin-2-ylamino)-cycIohexyImethyI]-3,^ 
benzamide hydrochloride 

Step A: Synthesis of c/5-iV-[4-(4-dimethylamiiio-quinazohn-2-ylamino)- 
eyclohexylmethyl]-3,4-difluoro-benzamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 440, M (free) + IT ; NMR (300 MHz, CDCI3) 5 12.89 (s, 1 H), 9.11 (d, J 
= 8.2 Hz, 1 H), 7.88 (m, 3 H), 7.64 (ddd, J= 8.4, 7.2, 1.2 Hz, 1 H), 7.49 (dd, J= 8.4, 0.9 
Hz, 1 H), 7.18-7.29 (m, 2 H), 6.96-7.07 (m, 1 H), 4.29-4.44 (m, 1 H), 3.51 (s, 8 H), 1.55- 
2.02 (m, 9 H). 

Example 106 



2HCI 

cfe-J\^-(4-{[2-(3,4-Difluoro-phenyI)-ethylammo]-methyl}-cyclohexyl)-iV^,iV'-dimethyI- 
quinazoIiue-2,4-diaiiiine dihydrochloride 

Step A: Synthesis of c/5-iV^-(4-{[2-(3,4-difluoro-phenyl)-ethylamino]-methyl}- 
cycIohexyl)-A^,iV'-dimethyI-quinazoIine-2,4-diamine dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was obtained. 
ESI MS m/e 440, M (free) + iT ; ^H NMR (300 MHz, CDCI3) 5 12.43 (s, 1 H), 9.64 (brs, 
2 H), 8.66 (d, J= 8.3 Hz, 1 H), 7.91 (d, J= 8.3 Hz, 1 H), 7.67 (t, J= 7.8 Hz, 1 H), 7.46 (d, 
J= 8.3 Hz, 1 H), 7.28 (t, J= 7.8 Hz, 1 H), 6.91-1.11 (m, 3 H), 4.24-4.37 (m, 1 H), 3.52 (s, 
6 H), 3.30-3.44 (m, 2 H), 2.94-3.25 (m, 4 H), 1.57-2.28 (m, 9 H). 

Example 107 
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2HCI 

cw-JN^-{4-[(3,4-Dffluoro-beiizylammo)-methyl]-cyclohexyl}-iV*^-dimet^^^ 
qumazoline-2,4-diaminedihydrochloride 

Step A: Synthesis of c/s-A'^-{4-[(3,4-difluoro-benzylammo)-methyl]-cyclohexyl}-iV'^- 
diniethyI-qumazoline-2,4-diammedihydrochIoride 

Using the procedure for the step A of example 72, the title compound was obtained. 
ESI MS m/e 426, M (free) + iT ; NMR (300 MHz, DMSO-dg) 8 9.39 (s, 2 H), 8.44 (m, 
1 H), 8.17 (d, J= 8.4 Hz, 1 H), 7.72-7.88 (m, 2 H), 7.27-7.61 (m, 4 H), 4.11-4.31 (m, 3 H), 
3.48 (s, 6 H), 2.81 (d, J= 6.1 Hz, 2 H), 1.32-2.03 (m, 9 H). 

Example 108 




2-(4-Bromo-2-trifluoromethoxy-phenyl)-l-{4-[(4-dimethylamino-quinazolin-2- 
ylamino)-methyl]-piperidin-l-yl}-ethanone hydrochloride 

Step A: Synthesis of 2-(4-bromo-2-trifluoromethoxy-phenyl)-l-{4-[(4-dimethyIamino- 
quinazolin-2-yIamino)-methyl]-piperidin-l-yl}-ethanone hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 566, M (free) + H" ; 'H NMR (300 MHz, CDCI3) 5 13.48 (s, 1 H), 8.65 (t, J= 
5.8 Hz, 1 H), 7.90 (d, J= 8.4 Hz, 1 H), 7.53-7.70 (m, 2 H), 7.37-7.44 (m, 2 H), 7.20-7.32 
(m, 2 H), 4.59-4.72 (m, 1 H), 3.80-3.94 (m, 1 H), 3.68 (d, J= 6.1 Hz, 2 H), 3.25-3.58 (m, 8 
H), 2.94-3.12 (m, 1 H), 2.50-2.68 (m, 1 H), 1.75-2.03 (m, 3 H), 1.06-1.32 (m, 2 H). 



352 



wo 03/028641 

Example 109 



PCT/US02/31059 




HCI 

^raK5-2-(4-Bromo-2-trifluoromethoxy-phenyI)riV-[4-(4-dimethylamino-quinazolin-2- 
ylamino)-cyclohexylmethyl]-acetamide 

Step A: Synthesis of frflM5-2-(4-bromo-2-trifluoroinethoxy-pheiiyl)-iV-[4-(4- 
dimethylammo-quinazolin-2-ylammo)-cycIohe3:ylmethyl]-acetamide. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 580, M (&ee)^ ; NMR (300 MHz, CDCI3) 5 8.28 (d, J= 6.7 Hz, 1 H), 7.87- 
7.90 (d, J= 8.5 Hz, 1 H), 7.52-7.66 (m, 2 H), 7.39-7.44 (m, 2 H), 7.20-7.33 (m, 2 H), 5.85- 
5.98 (m, 1 H), 3.70-3.91 (m, 1 H), 3.58 (s, 2 H), 3.50 (s, 6 H), 3.16 (t, J= 6.5 Hz, 2 H), 
2.03-2.20 (m, 2 H), 1.28-1.88 (m, 5 H), 0.96-1.18 (m, 2 H). 

Example 110 




HCI 

ci5-iV-[4-(4-Dimethylammo-qumazolin-2-yIammo)-cyclohexyl]-3,4-difIuoro- 
benzamide hydrochloride 

Step A: Synthesis of cis-iV-[4-(4-dimethylamino-qiunazolin-2-ylamino)-cyclohexyl]- 
3,4-difIuoro-benzamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 448, M (free) + Na* ; 'H NMR (300 MHz, CDCI3) 5 13.01 (s, 1 H), 8.96 (d, J 
= 8.1 Hz, 1 H), 7.91 (d, J= 8.2 Hz, 1 H), 7.55-7.79 (m, 4 H), 7.49-7.54 (m, 1 H), 7.15-7.32 
(m, 2 H), 6.76 (d, J= 8.4 Hz, 1 H), 4.30-4.41 (m, 1 H), 4.03-4.22 (m, 1 H), 3.52 (s, 6 H), 
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Example 111 



HCI 

cw-3-(3,4-Difluoro-phenyl)-iV-[4-(4-dimethylamino-qumazolin-2-ylamin 
cyclohexylmethyl] -propionamide hydrochloride 

Step A: Synthesis of cis-3-(3,4-difIuoro-phenyl)-iV-[4-(4-dunethylamino-quinazolin-2- 
ylamino)-cyclohexylmethyl]-propionamide hydrochloride. 

Using the procedure for the step A of example 47, tbe title compound was obtained. 
ESI MS m/e 468, M (free) + IT ; NMR (300 MHz, CDCI3) 5 12.70 (s, 1 H), 9.00 (d, J 
= 8.3 Hz, 1 H), 7.90 (d, J= 8.3 Hz, 1 H), 7.66 (ddd, /= 8.3, 7.2, 1.0 Hz, 1 H), 7.48 (dd, J 
= 8.3, 1.0 Hz, 1 H), 7.11-7.31 (m, 2 H), 6.84-7.06 (m, 3 H), 4.32-4.44 (m, 1 H), 3.51 (s, 6 
H), 3.26-3.33 (m, 2 H), 2.96 (t, J= 7.5 Hz, 2 H), 2.76 (t, J= 7.4 Hz, 2 H), 1.34-1.94 (m, 9 
H). 

Example 112 



H 

2HCI 

ds-iV^-[4-(3,4-Difluoro-benzylamino)-cyclohexyl]-iV^-dimethyl-quinazoline-2,4- 
diamine dihydrochloride 

Step A: Synthesis of cis-iV'-[4-(3,4-difluoro-benzylamino)-cyclohexyl]-iV*^-dimethyl- 
quiaazoline-2,4-diamine dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was 
obtained. 

ESI MS m/e 434, M (free) + Na"' ; ^H NMR (300 MHz, DMSO-d^) 5 13.03 (s, 1 H), 9.50 
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(brs, 2 H), 8.31-8.40 (m, 1 H), 8.19 (d, /= 8.2 Hz, 1 H), 7.73-7.90 (m, 2 H), 7.29-7.60 (m, 
4 H), 4.04-4.28 (m, 3 H), 3.46 (s, 6 H), 3.06-3.22 (m, 1 H), 1.61-2.10 (m, 8 H). 

Example 113 



2HCI 

c&-iN^-(4-{[3-(3,4-Dmuoro-phenyl)-propylamiiio]-methyl}-cyclohexyI)-iV'^- 
dimethyl-quinazoline-2,4-diaminedihydrochIoride 

Step A: Synthesis of cw-iV^-(4-{[3-(3,4-difluoro-pheiiyl)-propylaiiiino]-methyl}- 
cyclohexyl)-A^,iV-dimethyl-quinazoline-2,4-diamine dihydrochloride. 

Using the procediire for the step A of example 72, the title compound was 
obtained. 

ESI MS m/e 454, M (free) + ; NMR (300 MHz, CDCI3) 5 12.50 (s, 1 H), 9.43 (brs, 
2 H), 8.60 (d, J= 7.93 Hz, 1 H), 7.90 (d, J= 8.2 Hz, 1 H), 7.65 (ddd, /= 8.2, 7.2, 1.1 Hz, 1 
H), 7.46 (d, J= 8.6 Hz, 1 H), 7.23-7.30 (m, 1 H), 6.91-7.08 (m, 3 H), 4.22-4.34 (m, 1 H), 
3.51 (s, 6 H), 2.87-3.07 (m, 4 H), 2.68 (t, J= 1.1 Hz, 2 H), 1.53-2.43 (m, 11 H). 



Example 114 




H 
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2-(4-Bromo-2-trifluoromethoxy-phenyl)-A'-[l-(4-dimethylammo-quinazo 



piperidm-4-ylinethyl] -acetamide hydrochloride 

Step A: Synthesis of 2-(4-bromo-2-trifluoromethoxy-phenyl)-iV-[l-(4-dimethylamino- 
quinazolin-2-yl)-piperidin-4-ylmethyl]-acetamide hydrochloride 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 588, M (free) + Na"- ; NMR (300 MHz, CDCI3) 5 13.32 (s, 1 H), 8.68 (d, J 
= 8.4 Hz, 1 H), 7.86 (d, /= 7.4 Hz, 1 H), 7.65 (ddd, J= 8.4, 7.1, 1.2 Hz, 1 H), 7.23-7.42 
(m, 4 H), 6.59-6.69 (m, 1 H), 3.60 (s, 2 H), 3.48 (s, 7 H), 2.90-3.37 (m, 5 H), 1.78-2.08 (m, 
3 H), 1.19-1.46 (m, 2 H). 

Example 115 



rrans-2-(4-Bromo-2-trifluoromethoxy-phenyl)-iV-{4-[(4-dimethyIamino-quinazolin-2- 
yIamino)-methyl]-cycIohexylmethyl}-acetamide hydrochloride 

StepA: Synthesis of tor«5-2-(4-bromo-2-trifluoromethoxy-phenyl)-A'-{4-[(4- 

dimethylamino-quinazoIin-2-ylamino)-methyl]-cyclohexyImethyl}-acetamide 

hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 616, M (free) + Na"' ; 'H NMR (300 MHz, CDCI3) 6 8.37-8.49 (m, 1 H), 7.89 

(d, J= 8.5 Hz, 1 H), 7.53-7.68 (m, 2 H), 7.40-7.45 (m, 2 H), 7.20-7.32 (m, 2 H), 5.60-5.71 
(m, 1 H), 3.55 (s, 2 H), 3.50 (s, 6 H), 3.35 (t, /= 6.1 Hz, 2 H), 3.08 (t, J= 6.4 Hz, 2 H), 
0.77-2.00 (m, 10 H). 

Example 116 




HCI 




H 



HCI 
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cw-2-(3,4-Difluoro-phenyl)-A'^[4-(4-dimethylainino-quinazolm-2-ylamin 
cycIohexyl]-acetamide hydrochloride 

Step A: Synthesis of cis-2-(3,4-difluoro-phenyI)-A'-[4-(4-dimethyIamino-quinazolin-2- 
ylamino)-cyclohexyl]-acetamide hydrochloride 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 440, M (free) + IT ; NMR (300 MHz, CDCI3) 6 13.01 (s, 1 H), 8.85 (d, J 
= 8.2 Hz, 1 H), 7.89 (d, /= 8.2 Hz, 1 H), 7.65 (ddd, /= 8.2, 7.1, 1.2 Hz, 1 H), 7.52 (d, J= 
8.2 Hz, 1 H), 6.95-7.33 (m, 4 H), 6.32 (d, J= 7.6 Hz, 1 H), 4.19-4.34 (m, 1 H), 3.82-4.01 
(m, 1 H), 3.51 (s, 6 H), 3.47 (s, 2 H), 1.61-2.01 (m, 8 H). 

Example 117 



2HCI 

cw-iN^-{4-[2-(3,4-Difluoro-phenyl)-ethylamino]-cyclohexyl}-iV'^?V*-dimethyl- 
quinazoline-2,4-diamine dihydrochloride 

Step A: Synthesis of c/5-iV^-{4-[2-(3,4-difluoro-phenyl)-ethyIamino]-cycIohexyl}-iV'^- 
dimethyl-qttinazoline-2,4-diamiae dihydrochloride. 

Using the procedure for the step A of example 72, the title compound was obtained. 
ESI MS m/e 426, M (free) + H' ; ^H l^MR (300 MHz, CDCI3) 5 12.51 (s, 1 H), 9.70 (brs, 2 
H), 8.67 (d, 7= 7.5 Hz, 1 H), 7.92 (d, J= 8.0 Hz, 1 H), 7.68 (t, /= 8.0 Hz, 1 H), 7.52 (d, J 
= 8.4 Hz, 1 H), 7.30 (t, J= 7.8 Hz, 1 H), 6.97-7.22 (m, 3 H), 4.34 (brs, 1 H), 3.53 (s, 6 H), 
3.12-3.41 (m, 5 H), 1.62-2.40 (m, 8 H). 
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Example 118 




4-Bromo-iV-[l-(4-dimethylamino-quinazoUn-2-yl)-piperidin-4-yl]-2-trffluorom 
benzenesulfonamide 

Step A: Synthesis of [2-(4-ainino-piperidiii-l-yl)-qumazolin-4-yl]-dimethyl-amme. 

To a solution of l-beii2yl-piperidm-4-ylamine (2.00 g, 10.5 mmol) in THF (20 mL) 
was added (Boc)20 (2.52 g, 11.5 mmol) . The mixture was stirred at ambient temperature 
for 40 min, and concentrated. To a solution of the residue in MeOH (20 mL) was added 
20% Pd(0H)2 (400 mg). The mixture was stirred at ambient temperature under hydrogen 
atmosphere for 20 hr. Additionally, 20% Pd(0H)2 (400 mg) was added and the mixture 
was stirred at ambient temperature under hydrogen atmosphere for 7 hr, at 50 "C for 4.5 hr, 
and at ambient temperature for 12 hr, fdtered tlirough a pad of celite, and concentrated to 
give a white solid. A mixture of (2-chloro-quinazolin-4-yl)-dimethyl-amuie obtained in 
step B of example 1 (1.10 g, 5.30 mmol) and the above solid (1.27 g, 6.34 mmol) m 2- 
propanol (11 mL) was stirred at reflux for 20 hr. The precipitate was collected by filtration, 
washed with 2-propanol, dissolved m 50% MeOH in CHCI3 (60 mL). The solution was 
poured into saturated aqueous NaHCOj, and the aqueous layer was extracted with CHCI3 
(three times). The combined organic layer was dried over MgS04, filtered, concentrated, 
and purified by flash chromatography (NH-siUca gel, EtOAc to CHCI3) to give [2-(4- 
amino-piperidm-l-yl)-quinazolin-4-yI]-dimethyl-amine (864 mg, 68%) as a colorless oil. 
ESI MS m/e 272, M + IT ; NMR (300 MHz, CDCI3) 6 7.79 (d, /= 8.2 Hz, 1 H), 7.45- 
7.55 (m, 2 H), 6.96-7.05 (m, 1 H), 4.83 (d, J= 13.4 Hz, 2 H), 3.26 (s, 6H), 2.84-3.03 (m, 3 
H), 1.85-1.95 (m, 2 H), 1.20-1.50 (m, 4 H). 

Step B: Synthesis of 4-bromo-iV-[l-(4-dimethylamino-quinazolin-2-yl)-piperidin-4- 
yl]-2-triflttoroinethoxy-benzenesuIfonamide. 

Using the procedure for the step A of example 20, the title compound was obtamed. 
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ESI MS m/e 574, M +1^ ; 'HNMR (300 MHz, CDCI3) 5 7.94 (d, J= 8.7 Hz, 1 H), 7.80 
(d, /= 8.2 Hz, 1 H), 7.39-7.61 (m, 4 H), 6.98-7.07 (m, 1 H), 4.60-4.81 (m, 3 H), 3.39-3.61 
(m, 1 H), 3.25 (s, 6 H), 2.98-3.08 (m, 2 H), 1.73-1.92 (m, 2 H), 1.33-1.54 (m, 2 H). 

Example 119 



{2-[4-(4-Bromo-2-trffluoromethoxy-benzylammo)-piperidm-l-yl]-qum 
dimethyl-amine dihydrochloride 

Step A: Synthesis of {2-[4-(4-bromo-2-trifluoromethoxy-beiizylamino)-piperidm-l- 
yl] -quinazoliii-4-yl}-dimethyl-amme dihydrochloride. 

Using the procedure for the step B of example 37, the title compound was 
obtained. 

ESI MS m/e 524, M (free) + ; ^H NMR (300 MHz, CDCI3) S 8.43 (d, J = 8.1 Hz, 1 H), 
8.20 (d, J= 8.4 Hz, 1 H), 7.90 (d, J= 8.4 Hz, 1 H), 7.67 (t, J= 7.5 Hz, 1 H), 7.26-7.49 (m, 
3 H), 5.13 (brs, 2 H), 4.27 (s, 2 H), 3.08-3.60 (s, 9 H), 2.08-2.78 (m, 4 H). 



Example 120 




2HC1 
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4-Bromo-iV-[l-(4-dimethylamino-qumazolin-2-yl)-piperidin-4-yl]-2-trifl^ 
benzamide hydrochloride 

Step A: Synthesis of 4-bromo-iV-[l-(4-dimethylamino-quinazolin-2-yl)-piperidiii-4- 
yl]-2-trrfluoromethoxy-beiizamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 560, M (free) Na^ ; 'HNMR (300 MHz, CDCI3) 5 13.68 (s, 1 H), 8.73 (d, /= 

7.8 Hz, 1 H), 7.80-7.91 (m, 2 H), 7.68 (ddd, J= 8.4, 7.1, 1.3 Hz, 1 H), 7.55 (dd, J= 8.4, 

1.9 Hz, 1 H), 7.42-7.46 (m, 1 H), 7.29 (ddd, /= 8.4, 7.1, 1.3 Hz, 1 H), 6.67 (d, J= 7.3 Hz, 
1 H), 5.04 (brs, 2 H), 4.23-4.42 (m, 1 H), 3.27-3.61 (m, 8 H), 2.19-2.36 (m, 2 H), 1.57- 
1.81 (m, 2 H). 

Example 121 



2-(4-Bromo-2-trifluoromethoxy-phenyl)-iV-[l-(4-dimethylamino-quinazolin-2-yl)- 
piperidin-4-yl]-acetamide hydrochloride 

Step A: Synthesis of 2-(4-bromo-2-trifluoromethoxy-phenyl)-iV-[l-(4-dimethylamino- 
quinazolin-2-yl)-piperidin-4-yl]-acetamide hydrochloride. 

Using the procedure for the step A of example 47, the title compound was obtained. 
ESI MS m/e 574, M (free) + Na"' ; ^H NMR (300 MHz, CDCI3) 5 13.08 (s, 1 H), 8.61 (d, J 
= 8.4 Hz, 1 H), 7.86 (d, J= 7.5 Hz, 1 H), 7.56-7.68 (m, 2 H), 7.21-7.39 (m, 4 H), 4.70-5.10 
(m, 2 H), 4.04-4.22 (m, 1 H), 3.68 (s, 2 H), 3.34-3.61 (m, 8 H), 1.59-2.19 (m, 4 H). 

Example 122 - 301. 

To a solution of amine obtained in step A of example 15 (30 )j,mol) and pyridine 
(120 |a.mol) in CH2CI2 (400 \\L) was added an appropriate sulfonyl chloride (60 famol) in 
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CH2CI2 (200 |.iL) at 25 °C. After stirring at the same temperature for 20 hr, the reaction 
mixture was concentrated by a stream of dry Nj. To the residue was partitionated between 
CHCI3 and saturated aqueous ISIH4CI. The aqueous layer was extracted with CHCI3. The 
combined organic layers were dried over MgS04. After concentration by a stream of dry 
N2, dry CH2CI2 (600 |j.L) and PSA (300 |j,L) were added to the residue. After the stirring at 
25 °C for 20 hr, the reaction mixture was filtrated and purified by flash chromatography 
(NH-silica gel, 33% MeOH in CHCI3) to give the desired product. 

Example 302 -588. 

To a solution of amine obtained in step C of example 9 or step A of example 64 (30 
Mmol) in CH2CI2 (200 pL) were added poly(4-vinylpyridine) (75 ^L) in CH2CI2 (200 |aL) 
and acid chloride (60 junol) in CH2CI2 (200 |jL) at 25 °C. After stirring at the same 
temperature for 20 hr, the reaction mixture was filtered and concentrated by a stream of 
dry Nj. To the residue were added dry CH2CI2 (600 |j,L) and PSA (300 ^iL). After the 
stirring at 25 °C for 20 hr, the reaction mixture was filtrated and purified by flash 
chromatography (NH-silica gel, 33% MeOH in CHCI3) to give the desired product. 

Example 589 - 1136. 

To a solution of carboxylic acid (200 pL, 60 pmol) in CH2CI2 (200 !J,L) were added 
l-cyclohexyl-3-methylpolystyrene-carbodiimide (150 jxL, 126 \imoV) in CH2CI2 (200 fiL) 
and amine obtained in step C of example 9 or step A of example 64 (30 |j,mol) in CH2CI2 
(200 pL) at 25 °C. After stirring at the same temperature for 20 hr, the reaction mixture 
was filtered througji NH-silica gel, and concentrated by a stream of dry Nj. To the residue 
were added dry CH2CI2 (700 nL) and polystyrene linked benzaldehyde (75 |jL, 60 (jmol). 
After the stirring at 50 °C for 20 hr, the reaction mixture was filtrated, and concentrated by 
a stream of dry N2 to give the desired product. 

Example 1137 - 1745. 

To a solution of the amide product in THF (200 |j,l) was added 1 M borane-THF 
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complex in THF (300 \x\, 300 pmol). The mixture was stirred at 80 "C for 1 hr, and 
concentrated by a stream of dry Nz- To the residue were added 1 M aqueous HCl (300 \xl) 
and THF (300 The mixture was stirred at 80 °C for 1 hr, and concentrated by a stream 
of dry Nj. To the residue was partitionated between CHCI3 and 2 M aqueous sodivim 
hydroxide. The aqueous layer was extracted with CHCI3. The combined organic layers 
were dried over MgS04. The mixture was concentrated by a stream of dry N2, and the 
purified by flash chromatography (silica gel, 2% to 7% 2 MNHg/MeOH in CHCI3) to give 
the desired product. 

Example 1746 - 2184. 

To a solution of amine obtained in step C of example 9 or step A of example 64 (36 
fimol) in MeOH (200 |aL) were added aldehyde (30 pmol) in MeOH (200 ^L) and AcOH 
(90 \xmol) at 25 °C. The reaction mixture was stirred at the same temperature for 1 hr. To 
the mixture was added NaBHaCN (120 |amol) in MeOH (200 iiL). After stirring at the 
same temperature for 20 hr, the reaction mixture was concentrated by a stream of dry Nj. 
To the residue was partitionated between CHCI3 and 2 M aqueous sodium hydroxide. The 
aqueous layer was extracted with CHCI3. The combined organic layers were dried over 
MgS04. The mixture was concentrated by a stream of dry Nj, and purified by flash 
chromatography (siUca gel, 2% to 7% 2 M NHj/MeOH in CHCI3) to give the deshed 
product. 

Example 2185 -2328. 

To a solution of alcohol (35 [jmol) in CH2CI2 (200 ij,L) was added Dess-Martin 
periodinane (63 |jmol) in CH2CI2 (200 \iL) at 25 °C, and Ihe reaction mixture was stirred at 
the same temperature for 20 hr. To the reaction mixture were added amine obtained in step 
C of example 9 or step A of example 64 (36 |jmol) in MeOH (200 ^L) and AcOH (90 pL), 
and the mixture was stkred at the same temperature for 1 hr. To the mixture was added 
NaBH3CN (120 |amol) in MeOH (200 \iL). After stirring at the same temperature for 20 hr, 
the reaction mixture was concentrated by a stream of dry N2. To the residue was 
partitionated between CHCI3 and 2 M aqueous sodium hydroxide. The aqueous layer was 
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extracted with CHCI3. The combined organic layers were dried over MgS04. The mixture 
was concentrated by a stream of dry N2, and purified by flash chromatography (silica gel, 
2% to 7% 2 M NHj/MeOH in CHCI3) to give the desired product 
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